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| MEDAL, INTERNATIONAL ELECTRIC EXHIBITION, 1880 
‘International Inventions 1885, GOLD MEDAL tor SILVER MEDAL for Cables and’ Wire. 
| MANUFACTORERS MANUFACTURERS 

Light Conds 
ui Multi) 
| ™ for te verlon 


Tomeentrie and Special: 
ables for Shire and 
Railway Trains. 


| | 
jui 


Underground Cables, 


Special 
by patent processes of every kind of 
_etoint LIGHT WIRE AND CABLE IN GUTTA-PERCHA, PURE AND VULCANISED vues, 
_Suitéble for inside or outside use, Town Lighting, or General Distribution. 
SPECIAL ANTLINDUCTION TELEPHONE CABLES | 
up to 200 wires, from stock or at very short notice. - ; nat hou 


to any size for Overhead, Underground, Sabine 


- Gleetrical Aire and Cable Makers, 


Street Iron Works. 


Springfield Cable Works. 
_LONDON: 10, HATTON GARDEN, BC. 


ELLIOTT: BROTHERS, 


(ESTABLISHED 1800). 


ENGINEERS AND MANUFACTURERS OF AL KINDS | 
RERCTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &o. ‘CONTRACTORS TO EM. GOVERNMENT. 
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LOL Paris Exhibition 4889. “Grand Prix” to any English Electrical 
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Salford Electric Wire Works, | 


101 ST. LANE, LONDON, W.c. 
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VisibleBrop Feed. 


Oil Refiners, ‘We 
36, SOUTHWARK STREET, 


LONDON. 
Works:—EWER STREET. 


TELEPHONE No. 474, a 


ONLY OIL used last three years by the largest 
Electric Installations in London, 
Samples sent on application, 


SUCCESS GUARANTEED. TRIAL SOLOITED. 


Price 2s. 9d. per Gallon. 


Our Oil is now recommended by the tdi sel 
Electricians, and is also suitable for 


SHAFTING, ENGINES, | 
For use on Dynamos and 
AND GENERAL PURPOSES. 2027 High-Speed Engines. 


ASBESTOS 


or Dynamos, &c. Works, L , 
PIOREERS OF THE ASBESTOS TRADE of the 
ASBESTOS FIRE-PROOF PAINT, for protecting wood- 


LIMITED 


The ONLY COMPANY work, troughs for leads, ‘Specify " SALAMANDER” Brand. 
* 4n the World owning ASBESTOS MILLBOARD STRIPS, for ditto. Depots: NEWCASTLE-ON-TYNE, Quay Side; 
» a Fete FINE ASBESTOS THREAD, for covering wires. MANCHESTER, 44, Deansgate; LIVERPOOL, 
and working S ASBESTOS COVERED WIRES. | 47 and 49, South John Street; GLASGOW, 60, 


West Howard Street ; CARDIFF, Mount Stuart 
Mines in both ITALY PATENT SALAMANDER LUBRICANT, for Dynamos, &c. square; KRISTOL, Provident Buildings, Care 


and CANADA. iss; PACKING, NON-CONDUCTING COVERING for scans Street; ST. PETERSBURG, Gostinoe Dvor. 


FREDERICK SIVEX 


g CALEDONIA WORKS, HALIFAX. 

: Contractors to Der Majesty's Government & Railway Companies 
| BEST RHFINHD THLEPHONE WIRE 
H | PATENT GALVANISED TELEGRAPH WIRE. 

D 100 Ib. COILS, HIGH CONDUCTIVITY. 

| SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 

1 : COPPER WIRE, hard drawn, me conductivity—long lengths. COPPER WIRE and TAPE for 


Lightning Conductors, &c. COPPER WIRE, all sizes for covering. STRAND WIRE all _Kinds. 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. | 


«. 


WIGGINS & SONS, LONDON, M | C A. 
MICA MERCHAN [Telephone No. 2248. 
ss Manufacturers of Mica Goods for Philosophical and ALL purposes. 


CUNTRACTORS TO HER MAJESTY'S GOVERNMENT. 


| 


FLEET ew 166, FLEET STREET, | 36, PERGIVAL STREET AND 9, SMITH STREET, 
LONDON. CLERKENWELL, LONDON, E.C. 
SUCCESSOR TO | ( Otfices—PEROIVAL STREET). 


Messrs. ROBERTSON, BROOMAN & CO, dés Dell 
PAMPHLET OF COSTS GRATIS. Photometer, Telephone Cases, Battery Boxes, &c., &c. 


FORTY-TWO YEARS’ SPECIAL PRACTICE | mapais, LuNDUM, wu; 
WITH INVENTIONS. «0.2 | 
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W. T. HENLEY’S TELEGRAPH WORKS 

COMPANY, LIMITED. 

Offices:—27, Martin’s Lane, Cannon Street, London E.C. “hat eo 

 ‘TRLEPHONE No, 1,734. WORKS :—NORTH WOOLWICH. 

Manufacturers of | 


SUBMARINE CABLES, 
Patent Motallic Braiding, — 
TELEPHONE GABLES. 


DYNAMO WIRE | 
Silk Covered Wire, | 


FLEXIBLE CORDS, 
AND 


LIGHT CABLES. 


PATENT ENGINE, 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


AND FOR ANY — WHERE SSIFORRITT OF SPEED IS DESIRABLE. 


‘TELSGRAPH. | 
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LIVERPOOL, 1886. 
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"9881 INOS 


SUOTUSAUL OY} 78 


GOLD MEDALS 


IN CLP ES — 


SOLE MAKERS: : 


.ON APPLICATION. 


EDINBURGH, 1886 


FTME MOST EFFICIENT” 


AND CHEAPEST 


DYNAMO 


IN THE MARKET. 
Our Continuous Current Patent ‘ 
Dynamo cannot be excelled for perfect working and Z a 
actual cost; should be seen to be appreciated. 
We also manufacture a special machine for 
coupling direct to motor. 
CATALOGUE FREE. 


BOLLING & LOWE, 2, Laurence Pountney Hill, LON NDON. | 
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_ 4, VICTORIA MANSIONS, WESTMINSTER. 


FOR DIRECT 


Prof. SILVANUS THOMPSON says :—« This is the Electrical 


LIMITED, 


66, VICTORIA STREET, LONDON, SW. 


Works :— BIRMINGHAM. 


SWITCHE 


No. 110. 


8-AMPERE, NO FUSE. 


_ INSTANTANEOUS BRAKE. 
BRIDGE CONTACT. 


4 DOUBLE BREAK. 


No. 23. 


&-AMPERE, WITH FUSE. 


These Switches are made 


in White China, 


or Black with White 


Thumb-pieces. 


| No. 117. | 
12-AMPERE, WITH F USE. 


EASILY WIRED. 
LONG FUSES. 
NO FAILING PARTS. 
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ALL KINDS OF WIRE FOR TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL WORK. 


Cablés for Electric 
—* Flexible Leads, 


= Chandelier Wires, 
In Silk, Cotton, Worsted, Xe. 


BLAKEY, EMMOTT & CO., Lp. 


IN: D. 


PRICES OF ANY WIRE ON APPLICATION. « 


J. D. F. ANDREWS & Co., 


Complete System of Concentric Wiring 
for Interiors Andrews’s Patent Joints, 
Switches, Fuses and Fittings. Lists and 
Trade Terms on application. 


41 & 42, PARLIAMENT STREET, LONDON, S.W. 


GLOVE AND GAITER LEATHER 


FIRE | DRESSERS, LEATHER AND 


BUCKETS 
AND HOSE. 


13 FIRST-CLASS 
MEDALS AWARDED. 


Combs Tannery, Stowmarket. 
Price Lists and Terms on Application. 


ARTHUR B. GILL & Co., 
Glectric Light and General Engineers, 


4, BOMBAY STREET, BERMONDSEY, LONDON, SE. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL eel 
REQUISITES. LIBERAL TRADE TERMS. 


Telephone No. 4832. Telegraphic Address: “ TORQUE.” 2949 


coARBONS. 
H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Telegraphic Address:—“CARBON BARNSLEY.” $398 


ELECTRIC 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric 
Bells, Telephones, Electric 
Lighting, &c., &c. 


UNITED ELECTRIC | WIRE is 


14a, Clerkenwell Green. London, E.C.  :: 


s 


PER INSTRUMENT. - 
3269 


THOMAS BARRACLOUGH & CO. Ltd, 


Makers of all the most Improved Machinery for Electric Wire and 
Strand Covering, Lapping, Taping, Braiding, &c., 
ALSO FOR 


STRANDING AND MAKING CABILEISS OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale un Manchester. 


THORFE, 


EX 
MAKER OF EVERY CLASS OF 
Sevew, Germinal and Turned Parts, 
Also any Description of 
ELECTRICAL OR MECHANICAL AUTOMATIC MACHINES. 


SOLE MANUFACTURER OF THE ENGLISH REMINGTON TYPE WRITER. 


All High-Class Machine Work, Turning, Boring. Screw 
Wheels Cut to 12-inch die in Tea. Steel, ab er ne. &c. 


OPEN TO TAKE AGENCY FOR A*Y MECHANICAL OR ELECTRIC MAGHINE. | 
Works: 34, Eagle St., Red Lion Square. 


” ELECTRICAL 


1 CASE WORKS, 
5, PHŒNIX PLACE, 
COLOBATH FIELDS, LONDON, W.0. 


MANUFACTURERS OF 


p very description of Cases 


TELEGRAPH, TELEPHONE, AUTOMATIC 
4 And Electrical Instrument Makers. 
| MAKERS OF 2968 


THE SCHANSCHIEFF PORTABLE BATTERY GASES. 


“INSULATED WIRES. 
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WITCHES, CUT-OUTS, CEILING ROSES, &c. 


PORCELAIN OR SLATE. FANCY OR PLAIN. 


WERITE FOR PRICES. 


RAWSON UNITED, LIMITED, 


LONDON, MANCHESTER, BRADFORD & KIDSGROVE. 


Telegrams: “WOODHOUSE, LONDON.” Telephone No. 1978. . 
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THE | | 


ALTERNATING CURRENT ELECTRIC LIGHTING APPARATUS. 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


A 


ELECTRICAL STORES | co | 
“Okonite” Wire EXHIBITION 


vizs-. 


1,000 MEGOHMS PER MILE. | LIGHTED THROUGHOUT 


ON THE 


THOMSON-HOUSTON SYSTEM 
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MAHL A’S | | 


ARC LIGHT CARBONS 


BY USERS 


SUPERIOR TO ALL OTHERS. 


LARGE STOCK Iw LONDON. | PRICES AIN re SAMPLES FROM 


rue soue asents:-CATHGART AND PETO, 


578, HATTON GARDEN, E.C., and VULCAN WORKS, ISLINGTON, N. LONDON. 
3930 


Crossley street, HALIFAX, and 18, Abingdon St., WESTMINSTER 


ENGINEER DURING CONSTRUCTION OF 


THE BLACKPOOL ELECTRIC TRAMWAY, 


AND PATHNTEE OF THE SYSTEM. 


Contracts undertaken for UNDERGROUND. CH ANNELS, 


equipping and working Rail- 


by mens of | OVERHEAD CONDUCTORS. 


# AUSTIN? S » 


DYNAMOS MOTORS 


Specially constructed for practical working. First-class workmanship and 
materials. Electrically and mechanically perfect. For Lighting, 
Plating, Transmission of Power, &c., &c. 


Size, No. 1. No.2. No.3. No.4 No.5. No. 6 
Output in Watts- - 50 100 200 400 700 1,000 
Per Cent. Efficiency 19 19 08 88 


LONDON AGENTS: 


iy 


PATERSON & COOPER, Pownall Rd. ALSTON NE. 


| PRICE LIST AND AND PARTICULARS ON APPLICATION. 


AUSTIN. Florence Electrical Works, ARMLEY, LEEDS... 
| IMPORTERS OF FINE AND ACCURATE 


AMERICAN MACHINE) ERY 


QUICK SPEED MILLING : MACHINES, 


DRILLING MACHINES LATHES, &c. 


DRILLS. | SEND As. FOR PVOTRATEO CATALOGUE. 


CHARLES CHURCHILL & CO. Ltd., 


MICROMETER 
OR MORE SPINDLES md *S FINE TOOLS IN GREAT 
VERNIERS, VARIETY. 
HEAVY POWER 16 Different Designs. P 


4 ae 21, CROSS STREET, FINSBURY, LONDON. 
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WIRE 


| PHOSPHOR BRONZE 
CASTINGS, | 


Phi 


Rods, Sheets, &c., Bearings, Bushes, 


tf and High Conductivity for Telephone 
and other weating parts 


BEWARE OF SPURIOUS MIT ATIONS, FALSE REPRESENTATIONS. AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


E. GREEN & SON, Ltd. 


14, ST. ANN’S SOUARE 
MANCHESTER. 


= qe 


FUEL 


9g Patent Silicium 
©) ee Bronze and Silicium Copper 
| | PHOSPHOR BRONZE A 
Wire of Great Tensile Strength 
Machinery SOLE PROPRIETORS Electrical purposes | 
| Of the British and Colonial Patents, 
4° THE PHOSPHOR BRONZE CO, 
© 87, Sumner Street, Soient. London, S.E. | 
| 


October 24, 1890.) 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


DORMAN & SMITH, — 
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ELECTRICAL ENGINEERS, 


BRAZENOSE ST. 


INDEX To ADVERTISEMENTS. 


The names of mhowe announcements are ordered fr à series, are antared Gh 
if repeated under other headings, Gal. per week is charged for each additional entry. Par 


AGE 


Crompton-Howell Elec. Storage co. 
Drake & Gorham sos eee 

__ J. Stiff & Sons (Boxes only) 
Arc es H. Holmes & Co. Sup. 11 


Johnson & Phillipe eee coe 1 

net Elec. nginee 
Poole & White Sup. 17 


J. & W. Roper eee eee eee | 14 


Simplex eee eee: coe Sup. 8 
Statter & Co. ase we 19 
ashestos.—Bell’s Asbestos Co. iy 21 


United Asbestos Co. __... 


Auctioneers and Valuers (Mechanical). 
Kirk, Price & Goulty Sup. 11 


Batteri 
Tntiacebber, G.P. & Tel. Wks. Co. 24 
T h . Co. Sup. 4 
Battery Jars.—J. Bourne & Son ... 15 
J. Stiff & 


Genl. Elec. Co., Ld. (a. Binswanger.) Sup. 10 


Poole & White coe eve 17 
Belting.— Webb & Son eee 6 
& Wilcox Co. cf 

Ewen & Co. . 16 

Robe & Co. ee eee 18- 
Books.—Berly’s Elec. Directory Sup. 14 
Cabinet Work.—Eclipse Works ... 6 

W. M. Foxcroft... 8 
Castings.—J & J. H aoe ose 14 

hor Bronze 20 


Bolling & Lowe _... 


Charlesworth, Hall & Co. . coe Sup. 16 


Gülcher Electric Light & P. Co. 15 


J. H. Holmes & Co. Sup. 11 
Johnson & Phillips .. ee eee 1 

Laurence, Scott & Co. 

F. M. Newton & Co. 

C. A. Parsons & Co. és sé 

d, & W. eee eee s 14 

Stanle & eee ese se 

J. G. Statter & one ee 19 

Ebonite. 


Harburg India Rubber Comb Co. om. 11 
D. Moseley & Sons.., we 16 
North British Bubber Co. 


Electrical Engineers and ———, 


Acme Electric Works 
J.D. F. Andrews & Co. ... ses: 6 
& Preece .. sie 


pleton, Burbey & Williamson Sup. 18 

. Emmott & Co. Ltd. eee 6 
Bolton & Co. ... 15 
Callender’s Bitumen Tel. ae 


Charlesworth, Hall & Co. . Sup. 16 
Crompton & Co. 20 
Drake & Gorham ... oe a 
Elliott Bros, 
General Elec. P. & Traction Co. .. 

W. T. Goolden & Co. vds Sup. 13 
[ndia-rabber & Co.24 


Johnson & Phillips 1 
Laing, Wharton & Down Con. Syn. Sup. 8 
Scott & Co. ... 


hleig awson 
Reid Bros. wee eee bee eee 13 
Ernest Scott & Co. eee LE] eee 19 
Ronald A. Scott ... 
Sharp & Kent ren oo. Sup. 13 
M. Holroyd Smith ... 
Swinburne & Co. ... 


Electrical Engineers, &e.—Cont. paar 
Telegraph Mfg. Co. ave up. 
Western Electric Company Sup. 20 


Westinghouse Electric Co. a 

Woodhouse & Rawson United 7 & 18 
Electric Light. 

Brush Electrical Engineering Co. 12 


Bernstein Electric Lamp.Co. ... 14 
India-Rubber,G. P.&Tel. Wks.Co. Sup. 1 
Johnson & Phillips .. ea à 
Laurence, ‘Scott & Co. be 
Blectrie Carbons. | 
Cathcart & Peto... 
H&F. À 6 
_.Genl. Elec. Co., Ld. (@- Binswanger.) Sup. 10 
Johnson & Phillips 1 
Lacombe & Co. eee ses 
Poole & White 
Woodhouse & Rawson United cs 13 
Electric Light Fittings. oe 
Dorman & Smith ... ‘in es. 
_ Electrical Accessories Co.. 
Faraday & Son 
Genl. Elec.Co., Ld. (G. Binswanger.) Sup. 10 
Rashleigh Phipps & Dawson... 12 
-Poole & White _... DUB; 
B. Veri & Sons .. LL 7] eee 14 


Walsall Electrical Co. . Ag 

Woodhouse & Rawson -... 7 & 13 
Engines for Electric Light. | 

W. H. Bailey & & Co. eee eee 18 

Browett, Lindle & 0e” Sup. 3 

Charlesworth, all &Co..:. Sup. 16 

Davey, Paxman & Co. ove 55 ae 

Greenwood and Batley... 

Griffin Gas Engine... 6 

Marshall, Sons & Co. 

Jobn Musgrave & Sons ... Sup. 2 

Priestman’s Oil Engine ... és 

Ransomes, Sims & Jefferies - … 

Robey & Co. . 18 

Stockport Gas Engine  … 

Willans & Robinson 
Evamel.—Aspinall & Co... .… 17 
Fibre.— David Moseley & Sons 6. ae 
Fuel Econoniisers.—E. Green & Son 10 
Glass Manufacturers 

Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 10 

Poole & White Sup. 17 


Incandescence Lamps. 
Brush Electrical Engineering Co. 12 


Poole & White Sup. 
Sunbeam Lamp Co. coe Sup. 
Woodhouse & United 7 & iB 

india-Rubber. 

- India Rubber, G. P. & Tel. Wks. 24 
D. Moseley & Sons 16 

insulators, &c.—Bourne & Son... 16 
Poole & White de cco Sup. 17 
Stiff & Sons... ove 
Telegraph Mfg. Co. ss 2 

Lubricants.—W. H. Willcox & Co... 3 

Magnet Steel.—G. P. Wall eee eee 17 

Manafacturing 
Cox-Walkers eee eee 15 
Croggon & Co. 


Dorman & Smith ... eee 
Elliott Bros. 

Fowler, Lancaster & Co. Sup. 11, 12 ” 20 
J.T. Gent & Co. .. re 15 
A. B. Gill & Co. see eee eee 6 
Hartmann & Braun des 
International Electric Co. 


King, Mendham & Co. ... Sup. 16 
Laurence, Scott & Co so nue 
Nalder Bros. .. Sup. 9 


Poole & White és Sup. 17 


Manufact Electricians.—0 
Price, Talbot & Co. ba” 2 


Woodhouse & awson United 7 & 13 
F. Zipke  … ove  Sup.:16 


R. McGoune, Buchanan & Co. Sup. sr 
F. Wiggins & Sons 


Motors.—Charlesworth, Hall & Co. Sup. 16 
Cuttriss & Co. 
Gülcher Electric Light & P. Co. 15 
Patent Agents. —H. 8 
G. Lorrain + 
Pole 


12 
14 


bison & Phillips (Wood and Iron), 1 
Porcelain Aird (wrought Iron and Steel), 2 


eee ceo 11 


Gal Ld.(G. Binswanger.) Sup. 10 


Poole & White 

Taylor, Tunnicliff &Co. … 

W. Wood.& Co. ove eve, 14 
Porous Cells.—J * Stiff & Sons eee 
Projectors. 


Charlesworth, Hall & Co. … Sup. 16 
Railway Signals.—Saxby & Farmer 12 
Schools and Classes. 


“School of Telegraphy 
Serews.—Davis & Timmins .4 22 
A. Stokes & Cor: vac one 

Switches, : 


Appleton, Burbey & Williamson Sup. 18 
Faraday & Son eee ee eee 12 
Genl. Elec. Co., Ld (G. Binswanger.) Sup. 7 
The Paiste Switch. Sup. 
Poole & White eee Sup. 
Walsail Electrical Co. : 
Woodhouse & Rawson United 7 & 18 


h Engineers. 
Buller, Jobson & Co. 


Sup. 1 
Telegraph Mfg. 4 
Telephones. & Co. 
onsol. Tel. Const. & M. ve. Sup. 8 
Stanhope Co. eee 6 
Universal Telephone Co. . one 
Churchill & Co. : 
Selig, & Sup. 6 
Tabes.—Joseph Aird . 
Turbines.— . Nell ees eve Sup. 7 
Wire (covered). 
Fowler-Waring Cables Co. ~~ 19 
W. T. Glover & Co. 2 
W.T. Henley’s Tel Works 0 
‘London Elects ic Wire Sup. 1 
Phillips Bros e00 . 28 
Poole & Sup. 17 
| Telegraph ~Co. . oo. Sup. 4 
United Wire Co... oe 


Woodhouse & Rawson United 7 & 13 
Wire —Davis&'Timmins 22 
en, Camm & Co. ... eee 15 

Smith Co. eee eee see 


Wire Covering Machiuery. : 
T. Barraclough & Co. ina ee 
Wood Casings.— 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
Poole & White one ……. Sup. 17 


Vigers Bros. 14 
Woodhouse & Rawson United 7 & 18 


Page 14 OF SUPPLEMENT. 


MisceLtannous ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, de., de., appear on Sup. 11 — of paper.) 


| i | 11 
| = | all the principal Contractors. 
| | de MANCHESTER, @ | 
N / f | England. 
| 
À 
; | 
Telegraph Még.Co. Sup. 4 || 
Walsall Electrical Company  …. | 
| 
| 
BOOK ADVERTISEMENTS APPEAR ON DS | 


xii THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. [October 24, 1890. 


ELECTRIC LIGHT FITTINGS. 


Edinburgh Exhibition-suu wo 07. 


INTERLOCKING THE LOCK AND BLOCK. 


The Board of Trade have again and urged the systems conneition between | 
nents and Locki Levers, effect great improvemen together with Supplemen Automatic Train Action, has poten 
rraetioal se lines Messra. SAXBY & FA under of various Patents granted or assigned to them. 


__ Particulars, Plana, and aten, apply 


SAXBY & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, N.W. 


Work of every description, Blectrical and Mechanteal. 


cheapest, most durable and § “Te 
as 


THE BRUSH ELECTRICAL ENGINEERING 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 


STRAM | ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. | 


Telegraph Address :— 
PAXMAN, COLCHESTER.” 


© 

JE 

= A E 

= FREE Horizontal | High Pressure "Coupled Compound 

= Engine. 14 to 100 H.P. nom. 
| PARIS EXHIBITION, 1889. 
824 840 Engine 
P.&Co.’s Engines are the OD. P. & Co. have been awarded 


2 5 Two Gold Medals and One Siver Medal 
most reliable in the market. Price and ful par 


tieulars Post Free on application to for their Steam Engines and Boilers. 


DAYEY, — PAXZMAN & CO. Engineers, | 


 Lonnon OFFICE: 189, QUEEN VICTORIA STREET, E.C. 


LIMITED, 


‘Offices Belvedere Road, LAMBETH, Works :—Victoria Works, LAMBETH, LONDON. 
“FALCON” ENGINE AND CAR WORKS, LOUGHBOROUGH, LEICESTERSHIRE. 


VERTICAL STEAM ENGINES 


FOR 


The Brush Electrical Engineering Company are now manufacturing at their “Falcon” Works Vertical 
Steam Engines DESIGNED TO MEET THE SPECIAL REQUIREMENTS OF ELECTRIC LIGHTING. 


SINGLE CYLINDER, TWIN & COMPOUND ENGINES. 


SPECIAL TERMS TO THE TRADE. 


-mlintons No. 8076. Telegrams: “DETECTOR, LONDON.” 


PHIPPS DAWSON, 


SHOW Rooms: 538. BERNERS STREET, LONDON, W. 


The Best and most Artistic Show of Fittings in London. | 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 
COMPLETE INSTALLATIONS OR WIRING ONLY, CARRIED OUT PROMPTLY. ALL WORK GUARANTEED, TRADE SUPPLIED 


NEW PATENT CEILING ROSE, 
Approved by all the Fire Offices and Supply Companies, 1s. 1d. net. ‘The most Perfect Ceiling Rose in the market.” 


WORES: WHLLS MEWS, w. 
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The Currie Battery Notes . ‘ 496 
The Elmore Patents City Notes, &e. Restore Australsis and 
of Copper China Telegraph Company 

e x Hian bmari 
The Fall of Potential at the Cathode in Geissler’s Tubes | RÉ Company” “ed 


The Action of the Electrig Arc on Gaseous er ou mas 
its Employment for Demonstrations 
The Electric Lighting of : Monaco 
Paschen’s Reeearches on Polarised Mercury . : 
Newspaper Office Electric Lighting oe 
Influence of Electric Tension on the Insulation of Cables ... 
Promising Electrical Progress 
Improvements in Telephone Exchange Switchboards Lessin 
Some Notes on Overhead Lines 
The Sardinia Street Station  … 
Efficiency of Edison-Hopkinson Dynain and Willans Cen- 
tral Valve Engine (illustrated) 
The West India Cables... 
The Brewers’ Exhibition at the Agricultural Hall ... 
ips ve 


Traffic Receipts | 
Share List of Electrical Companies 
The Electro-magnet, (illustrated) (continued) ... 
British Association for the Advancement of Science :— 
- Notes on High Vacua (illustrated) ... 
The Compensation of Current Voltmeters .. 
New Patents... 
Abstracts of Published 
Correspondence :—Electricity Meters ... 
The Lane-Fox Patents 
Running Alternators Parallel (Wustrated) 
Telephonie 8 L pacit 
elephonic ctive Ca vee 
Accumalator Explosi ose 


‘THE CURRIE STORAGE BATTERY. 


ABOUT this time last year we published an article from 
the pen of Mr. A. Reckenzaun on the secondary 
batteries shown at the Paris Exhibition. Among them 
was the Laurent-Cely accumulator, exploited and con- 
structed by the Société Anonyme pour le Travail Elec- 
trique des Méteaux. The special feature of this inven- 
tion consists in the nature of the active material, which 
is a mixture of chloride of lead and chloride of zinc. 


The fused chloride of lead has a density of 5°6 ; by in- 


corporating chloride of zinc with it in certain propor- 
tions the density is reduced to 4:5. This mixture, 
brought to a state of fusion, is run into cast-iron 
moulds in the form of small buttons with rounded 
edges. When cool, the buttons are washed to remove 
the chloride of zinc, whereby a porous mass is obtained. 
Round these buttons is cast a frame of lead and anti- 
mony, when the plate is ready for formation. The 
negative plates are next placed in cells containing 
acidulated water, together with zinc electrodes, and 
. charged. The hydrogen which is disengaged upon the 
positive electrode reduces the chloride of lead, and con- 
_ verts it into the metallic state. 

A somewhat analogous process is used by Mr. dde 
C. C. Currie, of Philadelphia, and this is fully de- 
scribed in a recent number of the New York Electrical 
Engineer. | 

Commercial lead is firet anély. divided by a special 
process. This is dissolved. in nitric acid and then pre- 
cipitated as chloride of lead by the addition of hydro- 
chloric acid. The white chloride of lead so obtained, 
after being thoroughly washed and dried, is mixed 
with a certain proportion of chloride of zinc and the 
mixture brought to a molten state in a furnace. The 
fused mixed chlorides are then poured into square 


moulds and allowed to cool. They are next placed 
into another mould prepared for their reception and a 


grid of lead cast around them, binding the blocks into 
a compact plate. The molten lead is forced around the 


blocks under pressure in order to ensure the best pos- 


sible contact. The plates thus produced are then packed 
between zinc plates and placed into a tank containing 
a dilute solution of chloride of zinc. There is thus 
formed a voltaic couple, the action of which is to dis- 
solve the zinc chloride and to extract the chlorine from 


_ the lead chloride, leaving spongy lead in its place. The 
last trace of chlorine is then removed from the plates 


by washing and then placing them in a tank cont#ining 
nitric acid, and passing a current through them. The 


plates intended for anodes (positives) are _—— into 


peroxide in dilate sulphuric acid. 
The standard cell contains 9 positive and 10 sintes 
plates, weighing together 34 1bs., and giving a capacity 


of 230 ampère hours ; the pee are 5? itiches “ and 


6 inches high. eee, 

The Germantown Electric Light Sadie Phila- 
delphia, uses 512 of these cells, arranged in 8 series: of 
64 each, having a combined capacity of 1,600 ampére- 
hours. ae | 
Mr. Currie has also designed several novel automatic 
devices used in connection with this storage battery 
plant, Among these isa“ full-charge indicator,” which 
consists of two strips of lead attached to a strip of 
ebonite. The upper ends of the lead strips carry a pair 
of binding screws and wires leading to an electric bell, 
whilst the lower ends of the lead are bent one over the 
other in such a manner as to leave a small air-space 
between them. The whole is suspended above the 
liquid of any cell. As soon as the battery is fully 
charged it begins to “ boil,” due to the rapid develop- 
ment of gases. This creates a spray of acid, which is 
projected upward, and some of it accumulates on the 
lead strips referred to until it forms a drop of liquid 


bridging the small gap between the two strips ; circuit 


is thus established for the bell to ring, and notify 


thereby the attendant that the charging is complete. | 


This device is, however, used in connection with an 
automatic cut-out, constructed on the usual electro- 
magnetic principles. There is also an automatic appa- 
ratus for preventing reversals of polarity. 

The Electric Car Company of America has boss 
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testing Mr. Currie 8 storage batteries on four of their 
tramcars on the Lehigh Avenue Street Railway, Phila- 
delphia, during the last four months. There are 100 
cells, of the railroad type, on each vehicle. During the 
month of August 59,000 passengers were carried on this 


road, which has numerous curves and grades as heavy 


as 54 per cent., whereby the batteries have been taxed 
_ to their utmost, the load on à car consisting, at times. 
of 100 passengers. 


THE ELMORE PATENTS. 
No. 10,720, 1884, This patent refers to the construction 
of moulds in segments, with suitable patterns engraved 
or embossed upon their inner surfaces, upon which 
copper or other metal is electro-deposited, and the 
resultant used as rollers for printing or embossing 
patterns either on paper or other substances. 


No. 1,737, 1885, is an improvement in detail on the 


1884 patent for segmental moulds which can be easily 


removed from the deposited metal and re-used. The — 


purposes of such moulds are not limited to the pro- 
duction of printing potions, as in the previous specifica- 
tion. 

No. 4,499, 1885, is for : a core or mould of a metal 
or alloy whose expansive or contracting properties shall 
differ from that of the metal deposited, thus facilitating 
its removal under proper treatment from the deposited 
metal. Also for the employment in the solution or bath 
of a burnisher. Three methods of burnishing are shown 
—by a travelling tool, by continuous pressure, and by 


an oscillating movement. The claims for the burnisher — 
are limited to its application within the solution of the 


bath. The reason for this is plainly set forth in the 
patent in the following words :— 

“Tt is well known that when almost any metal 
is deposited electrolytically from its solution the 
deposit is more or less crystalline, and that this 
crystalline nature of the deposited metal increases 
to a certain extent with the increased action of 
the current, therefore I employ the process of burnish- 
ing carried on simultaneously with the process of 
depositing, without removing the mandril with its 
deposit from the solution or out of a solution, and so 
the deposited surface is burnished without bringing it 


into contact with the air, and I carry on these two pro- 


cesses substantially as set forth.” 

No. 8,707, 1885, is for a system of making copper tubes 
by a combined electric and drawing process—that is to 
say, the preliminary formation of a block or “use” is 
by electro-deposition, this block being drawn down 
over a mandril through dies in the usual way ; also the 
particular process described for freeing the tube from 
its mandril; and the manufacture of corrugated or 
spiral tubes by depositing the metal upon a core whose 
corrugations are of a screw-thread form, and this man- 


dril, after a particular treatment ere can be with- 


drawn from the tube. 
- No. 10,451, 1885. This patent applies the burnishing 
principle to metal articles, such as pans, containers, and 


the like. It protects the combination of a rotating core 
with burnishers. The claims do not expressly sub- 
merge the burnishers, but the drawings do. 

No. 11,800, 1885. This patent, an improvement on 
the four foregoing inventions, relates to a process for . 
the deposition of copper in the manner described in 
previous patents, and for simultaneously refining 
impure copper, or extracting the metal from its ore, 
The economy of this is shown in the specification by the 
statement that the two things are done at “ practically 
the same cost as would be incurred in ont Dre out 
either process separately. 7 

No. 9,214, 1886. This patent applies the burnishing 


_ process to the covering of plates, wires, &c., or the 


deposition of metal into the form of sheets or bands. 
It introduces a revolving burnisher, and it claims the 
use of an endless band surface, or a continuous drum 
surface of lead coating or alloy, for — the initial 
deposit. 

No. 16,637, 1887. ‘This patent practically clair the 
obtaining long continuous bands from electrically- 
deposited copper by any suitable method. 

No. 11,778, 1888. This patent provides for the appli- 
cation of a rolling or hammering action on the depo- 
sited coating during the process of deposition, instead 
of the burnishing. For this purpose the mandril has 
to be partially out of the solution, and a cover provided 
which ensures the return to the bath of any portions of 
the deposit which may be hammered off. 

No. 12,022, 1888. This patent claims to _ protect the 
method of depositing copper at very high tempera- 


‘tures, and simultaneously submitting it to mechanical 


treatment. It is claimed that tubes made in this way 
will be more suitable for use as steam pipes, &c., than 
as commonly made. 

No. 12,264, 1888. This patent refers to the moulds 
or cores, and claims to cover the use of a coating of lead | 
or tin, for the double purpose of filling up any crevices. 
which may exist in the main core, whether consisting 
of a single piece or a combination of separate pieces, 
and of preventing injurious action of the solution in 


‘the event of the core being of iron. 


It is not our intention to comment on these patents 
in detail. It will be seen that some of them are not 
very nearly related to the main question, whilst others 
are of a subordinate character. 

Each is doubtless an improvement in its respective 
sphere, and may be of considerable value, but does 


not control an industry. Attention has been rightly — 


directed more particularly to the burnishing process, 
commencing with 4,499 of 1885, and the improve- 
ments on the original plan, or its application to dif- 
ferent articles, which follow in later patents. It is 


necessary to draw a distinction between a patent which —_ 


enables a certain thing to be done in one of several 
ways, and a patent protecting an article or a process 
which cannot be obtained in any other way. Electro- 
metallurgy is a science of respectable age. Electro- 
deposition is not new. Patents, therefore, on these sub- 


-: jects are necessarily restricted to the particular processes | 


described. For example, the essence of the Elmore 
process is the combination of electrical deposition with 
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mechanical treatment ; but the patents must be limited 


to a particular form of eléctro-deposition, combined | 


with a particular form of mechanical treatment, and 


a monopoly can only exist on the assumption that no 


other forms are practicable. 

Supposing the Elmore process to be a valuable in- 
vention it will, according to all precedent, meet with 
imitators. There is an unfortunate tendency on the 
part of a large number of people to have a hand in a 
revolution if they can. In such an event the Elmore 
Company would rightly fall back upon’ its patents for 
protection, proceeding against trespassers’ with all the 
rigour of the law. Assuming the novelty of the pro- 
cess they miglit reasonably claim, and, in our opinion, 
deserve, a “ benevolent: ” construction ; but when it is 
remembered that in 1885 (No. 4499) the méchanical 
treatment was considered to be essentially conducted 
within the solution and so protected in: the form of 
burnishing, whilst in 1888 (No. 11,778) the mechanical 


of coal, costing 8s. 6d. per ton,” gives rise to the bétief 
that this is the total cost for motive power. 
Now the output of the two establishments named’ 


is sufficiently close to enable a comparison to bé made; 


so if we take 900 horse-power hours at even 80° low a 
rate as }d. per horse-powér, we arrive at a suin Of, sky, 
£2 for motive power alone, but this sum would .ptO- 
bably be doubled in practice. : 

When it is borne in mind that the electrolytic did 
of refining copper is carried on in värious places under 
totally different circumstances, and that it is not to thd 
advantage of manufacturers to make pnbli¢ thé details 
of their processes for securing the most economieat 
results, it is evident that any published data in” this 
connection, especially when merely hypothetical, mist 
be received with caution ; but the following figures, 
given by M. Fontaine, if not absolutely corréct; Have 


the advantage of being derived from actual pradtidy :— 


treatment was found to be possible out of the solution, | Expenditute per ton of refined copper. 
and go protected in the form of hammering, there seems interest| | mare. |... | General EM 
to be little room even fora benevolent interpretation | power. | 
should some person take the burnisher of | Les 
one patent and apply it in the manner reserved for  Hilarion Roux, | + PR EA | 
hammering in the other. ath Geran 78.80 | 112.00 18 108.0 

Considering the amount of money paid for these nery, Ham- | pe À | 

res | 64.65 | 39.50! 12 | 40.0 |. 40.0r|196.0 

patents, and the extensive financial developments’ to Biot M Metal Co., jie 
which they have given rise, it seems surprising to have | 


to record that they have not yet received that cachet of 
validity—extensive work and immunity from attack, 
nor have they been through the fire of the Courts’ and 
come through unscathed. 


te The cost of fuel in Birmingham,” eye M. ‘Fontaine. 
“is much lower than we have taken as a basis, but 
taking it at 5s. per ton at the works, we find that the 
motive power still costs 125 francs per ton of copper. 
If we leave the other figures unaltered,. we obtain a 
total of 306:45 francs, that is to say, a much greater. ex- 
penditure than at the Hamburg works. The interest 
on the capital engaged represents a small proportion 
only of the cost price, whereas at. Hamburg it con- 
stitutes the main expenditure.” 

When we take into consideration the large sent 
of what may be briefly described as dead capital, the 
cost of production would have to be low indeed to 
allow of anything like the high dividends pre- 
shadowed in the prospectus of the various companies, 
especially when it is remembered that the process is a 
new one, in which a good deal may have to be learnt 
and paid for before even wire can, De a? coms 
mercially. 

Dr. Hopkinson is probably correct so far as his esti- 
mate of fuel is concerned ; but if the data given above 
represents the real expenditure entailed. in electrolytic 
operations, then it looks as if his calculation of £5 ” 


THE ELECTRO-DEPOSITION 
COPPER. 


OF 


IN last week’s issue we referred to the various points 
involved in the electro-deposition of copper, and we 
laid before our readers certain details which were in- 
tended to enable them to form a more correct judg- 
ment on a certain process than had hitherto been 
possible except to the well-versed in electro-technical 
industries. We showed that in a German establish- 
ment the practical electro-deposition of copper involved 
an expenditure of 900 horse-power hours per ton, and 
that the daily output was 1,760 lbs. per day of twenty- 
four hours ; approximately, about 5 tons per week of 
144 hours. | 


In Dr. Hopkinson’s report on the Elmore process, he 


estimates that with 60 tanks, working 161 hours a week, ton must be trebled. 
there will be produced 18,000 Ibs. of tube, say 8 tons, We will now turn to another phase of the: Elmore 
and as our readers are already aware, the calculated cost scheme. | 


of production did not exceed £5 per ton. 

We have had several enquiries from the uninitiated 
public asking the meaning of Dr. Hopkinson’s figures, 
for to some people it appears that the expression, “ the 
net result of my observation is that a ton of copper can 
be deposited in steady continuous work by a consump- 
tion, with good engine and boiler, of less than 14 tons 


Amongst the advantages claimed for this process 
is that “the electrical conductivity of the annealéd 
copper has a conducting power of 4} per cent. above ~ 
that of the best guaranteed commercial copper.” This 
statement has evidently been made upon the strength-of 
the report of Messrs. Clarke, Forde and Taylor, an extract 
from which appeared in the various prospectuses of the 
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Elmore Copper Company that have been placed before 
the public on different occasions, and to which we have 
already alluded. They state, “ your annealed copper has 
a conductivity of 4} per cent. above that of the best 
commercial copper.” Now, in the prospectus of 
Elmore’s Patent Copper Depositing Company, Limited, 
the conductivity of the copper was, if we rightly re- 
member, stated to be 102 per cent. ; it would, there- 
fore, appear that Messrs. Clarke, Forde and Taylor have 
based their calculations on commercial copper at 974 


per cent., which is, according to English manufacturers, 
avery fair basis. In France, however, the well-known 


firm of G. 0. Mouchel, which owns perhaps the largest 
and oldest copper manufactory in France, has for some 
years paid special attention to the manufacture of 


copper wire for electrical purposes, and as far back as . 


1885 it was commercially supplying copper wires with 
a guaranteed conductivity of 100 per cent. 


At the Inventions Exhibition, held in London — 


in 1885, Messrs. Davis and Timmins, Limited, who 
were, and still are, the sole agents in England for 
Messrs. Mouchel, exhibited a large quantity. of wire, 
guaranteeing the conductivity to be not less than 100 


per cent., and the firm has since that date been sup- : 
plying large quantities of similar wire with the same 


guarantee. We have been assured by Messrs. Davis 


and Timmins that, although they only guarantee 100 


per cent., the bulk of the wire will be found consider- 
ably over this. At the official tests made at the Inter- 


national Exhibition of Antwerp in 1885, it was found: 


that annealed commercial copper wire manufactured 
by G. O. Mouchel had a conductivity of 10415 per 
cent., with an elongation of 40 to 60 per cent. From 
the above facts, it is evident that neither Messrs. 
Clarke, Forde and Taylor, nor the directors of the 


Elmore Company, were aware of what had been done 


in France as regards the conductivity of copper, and 
this appears all the more strange, as for the last five 
years Messrs. Davis and Timmins have been, as agents 


for G. O. Mouchel, constantly advertising. 


In the usual contracts for copper wire for electrical 
purposes, a minimum of 96 per cent. conductivity is 
stipulated, and so long as this is the case, it would 
rather appear that, from a manufacturer’s point of view, 
one would not feel inclined to pay a higher price for 
wire in order to ensure a higher conductivity ; this 
being so, the fact of Elmore copper being stated as of 
a higher conductivity than the ordinary English wire 
would not necessarily command for it any advance in 
price over the present commercial copper. 

Now the Elmore process for the manufacture of 
copper wire is, commercially speaking, untried, and 
it may be often noticed that what is originally claimed 


in prospectuses of companies put before the public, 


do not afterwards, in commercial practice, work out 
quite so well. On the other hand, at Mons. G. O. 
Mouchel’s factory the manufacture of copper wire has 
been carried on commercially for some years on a very 
large scale. Therefore one can hardly admit the great 


| advantages in high conductivity copper wire in which 


one would be led (or, rather, misled) to believe by the 


 Elmore prospectus. 


THE LANE-FOX PATENTS. 


WE hear trom several quarters that Mr. Lane-Fox and 
his associates are contemplating taking action against 
a number of people with regard to their using their 
dynamos, accumulators, and incandescent lamps in 


conjunction with each other. Also, that many of the | 


persons who have been notified have been innocent 
purchasers of plant which they have installed for their 
own use, and who question the policy of individually 
contesting this action, seeing that the terms under 
which they may now compromise appear comparatively 
reasonable. We think, however, that the mere fact of 
licenses having been applied for and granted to the 
uninstructed public, is no evidence of the justice of 
the patentee’s claims, and it would be far better to test 
the issue with those who are fully acquainted with the 
subject, and who would be able to defend themselves 
on the merits of the case per se. We are credibly 
informed that the licenses which have been granted to 


the Brush Company, for instance, were so granted in 


consequence of that company, when they relinquished 
the Lane-Fox patents, having retained the right of 
working under them, and they can in no way be 


construed as a recognition by the Brush Company of 


the pretensions put forth by Mr. Lane-Fox. 

We also hear that Mr. Lane-Fox does not limit his 
claim to the use of a dynamo accumulator, and lamps 
running in parallel together with a practically constant 
potential, but likewise claims the use of a battery if 
charged separately and then discharged; and if a 
battery be charged from a dynamo, and then discharged, 


and the battery is employed for running two or more 
lamps at the same time, he considers that an infringe- 


ment of his patents. If this be so, to our mind it 
isa perfect absurdity,—he might as well apply for a 
patent for the nee of batteries for lighting 
purposes. 

But apart from all this, we “would call on the light- 
ing public, who are, or may be, threatened, to ask Mr. 
Lane-Fox on what grounds he can pretend to the rights 
he claims, for we have evidence that incandescent 
lamps in the form of platimum wires or strips were 
operated from batteries as far back as 1859, by Prof. 


Moses G. Farmer, in Salem, Mass., and believe that the 


house can be shown to-day (or, at any rate, it was a 
few years since), with the wires remaining in it where 


these experiments were made and demonstrated, and 
_ pamphlets were published with accounts of this matter 


before the date of Mr. Lane-Fox’s patent. Also, at the 
Paris Exhibition of 1877, the Planté battery was ex- 
hibited by Messrs. Breguet, and there one might have 
seen the combination of a hand Gramme machine charg- 
ing a Planté accumulator, and discharging its current 
through incandescent platinum wires. We think there 
will be no difficulty in proving, from several sources, 
that that combination was publicly in operation at that 
exhibition, as well as M. Gaston Planté’s laboratory, 
and at the show rooms of Messrs. Breguet, in Paris. 
We would therefore advise the public to hesitate before 


even paying a small acknowledgment of the patents 


to the Lane-Fox Association in order to save them- 
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selves trouble. And we would more strongly advise 
Mr. Lane-Fox and his friends not to eommence their 
attack on the innocent customer for electrical. plant, 


but to test their position with foemen worthy of their 


steel either in the courts, or, still better, by discussion 
among a certain number of men who could, at a much 
less cost, show that the claim for the discharge of a 
secondary battery through electrical incandescent 
lamps in parallel is preposterous and absurd. 


PERHAPS no epoch in the history of 
metallurgy has been so marked as that 
comprised within the last few years. 

That period has witnessed the development of the pro- 
cesses for producing aluminium and theconsequent great 
reduction in the price of that metal. This price, how- 
ever, requires to be brought down to a still lower level 
before the manifold uses to which the material can 
be put become capable of great extension. Simul- 
taneously with the reduction in price of aluminium 
has followed an increase in the price of platinum, a 
metal which to the chemist and electrician is invalu- 
‘able. This increase in price has been such as to 
augment the value of the metal by three times what it 


| ‘The Supply of Rare 


was only a few years ago. How important a factor this 


is may be recognised by the fact that the cost of the 


platinum leading-in wire of an incandescent lamp is 


the largest single item involved in the cost of manu- 
facture. How far workable platinum ores are distri- 
buted over the globe appears yet to be very imperfectly 
known, but a recent.discovery at Colac, Australia, 
appears to show that there is hope that a fairly 
abundant supply of the metal may yet be forthcoming. 
It is stated in the Ballarat Courier that samples of the 
ore taken from the Otunz Ranges give a return of 
1,120 oz. per ton, and that great excitement reigns in 
the district. Certain doubts have been cast upon the 
genuineness of the discovery, but it is to be hoped that 
there is something more than a grain of truth in the 
announcement. 


NOBODY seems to have taken much 
notice of the announcement made 
‘three weeks ago, that Messrs. Swan, 
Sonnenschein were to publish for the first time on the 
4th October, a new penny weekly paper entitled Ælec- 
tricity, the editor of which is to be Dr. Julius Maier. 
The new paper has not yet appeared, and on enquiry of 
the publishers it was ascertained that the journal would 
be born on the 15th November. There is, however, 
already a possessor of the title, for on Saturday, March 
29th last, Electricity, a weekly newspaper and technical 
journal first saw the light of day. The publishers were 
Messrs. Hampton, Judd & Co. of 14, Duke Street, 
Adelphi, W.C. The second number appeared on April 
oth, but after a fortnight’s existence it fell into a 
decline and died. It had, however, been intended to 
resuscitate the deceased as a penny monthly paper, but 
the process of cremation had entirely destroyed its 
vitality and it has never, as far as we can ascertain, 
again seen daylight. Nevertheless, the fact of the 
previous existence of Electricity does not appear to 
have been known by the promoters of the new journal 
until quite recently, and this is the reason for the 
delay in its publication. We believe the question of 
copyright is now agitating the minds of the owners of 
the old and the publishers of the new Ælectricity. 


Welcome Little 
Stranger, 


à SHORT. time ago @ monthly con- 
temporary came out with a grand 
flourish of trumpets announcing that 
in consequence of the progress taking place in 
electrical applications, it would in future devote 
a portion of its valuable space to electrical matters. 
For a short time volts and ampères were thick 
in the air, while Mr. R. E. Crompton received 
polite attentions in the way .of portraiture and 
otherwise. This was, however, too good .to ‘last. 
Whether it be that our, contemporary has become — 
frightened over electrical nomenclature, or whether it 
has exhausted its knowledge of the subject we of course 
do not know, but the peculiar fact. remains that, while 
in one month’s issue there was no electrical matter, a 
spasmodic attempt at revival in the current number 
has only resulted in a brief notice of Bristol’s mining. 
lamp, which is now a matter of ancient history. 


An Electrical 
Collapse. 


THE explosion which took place 
on board Earl Poulett’s steam yacht 
is by no means an isolated case, 
and our readers will recollect the explosion on one:of 
the Barking. Road cars, which shattered all the windows 
into fragments. Fortunately no one has ever been 
injured by such accidents, and we are inclined to think 
that, as a rule, the force of these explosions is not 
sufficiently great to do more than split the receptacles, 
although the noise accompanying the action is loud 
enough to affect even the strongest nerves. These explo- 
sions never occur when ‘the cells are open at the top 
and used in a well-ventilated place. The batteries were 
actually on the yacht’s deck, where there should be 
plenty of air to carry off any hydrogen gas developed 
by over-charging ; but the boxes were provided with 
lids having only a small vent hole, thus preventing a 
ready escape of gas, which might have been just suffici- 
ently mixed with atmospheric air to produce disastrous 
effects when Lord Poulett struck a wax match and acci- 
dentally ignited some of the escaping vapour, which 
speedily communicated heat to all the neighbouring 
cells, and. probably exploded the whole series simul- 
taneously. This incident caused much alarm; a 
daily paper states that “electricians could in no way 
account for it, as it had hitherto been thought that under 
no circumstances could gas be generated.” Mr. Recken- 
zaun tells us that he experienced explosions with | 
covered cells, having vent holes, as early as 1882, also 
at different periods since then, but that neither he nor 
any one else had been seriously hurt, and that a suffi- 
cient supply of air, cells completely - ‘sealed, or quite 


Storage Battery 
Explosions. 


_open at the top, will be an efficient’ safeguard against 


mishaps of this description. Overcharging | of storage 
batteries must evolve hydrogen, which, if accumulated 
in a close atmosphere, will produce one of the most ex- 
plosive compounds when ignited. We give amongst 
our “Notes” the description of this little mishap as 
the Daily Telegraph has it, but the reference to Earl 
Poulett’s electricians is utterly absurd. His technical 
adviser knows perfectly well that under certain condi- 
tions such mishaps as the one under notice may occur, 
and the remarks of our gaseous contemporary are there: 
fore quite uncalled for. 
as the incident occurred some two months ago the 
memory of the narrator of this pretty story is at fault, 
but nevertheless we may point a moral to adorn the 
tale: never allow these gases to accumulate, and don’t 
search for free hydrogen with a lighted match. . 


It is more than probable that | 


| | 
| 
| 
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THE FALL OF POTENTIAL AT THE CATHODE 
IN GEISSLER’S TUBES. 


Ir has been observed by E. Warburg that whilst in a 
Geissler tube filled with slightly moist nitrogen the 

ifference of potential between the cathode and a point 
in the extreme visible limit of the negative glow re- 
mained constant, yet when the nitrogen is quite dry a 
considerable increase of fall takes place as the current 
passes [vide Gilbert’s “ Annalen der Physik und 
Chemie,” series [2] Vol. XXI., page 545]. 

This observation has recently been under investiga- 
tion again, and Warburg now attributes the phenomena 
to the presence of minute quantities of oxygen in the 
nitrogen, and shows in a paper in Gilbert’s * Annalen,” 
&c., series [2], Vol. XL., page 1, how these traces of 
oxygen may be removed. Sodium had previously been 
used for this purpose, but a difficulty was experienced 
in obtaining this metal in a state of sufficient purity. 

Warburg now liberates his sodium within the closed 
tube in a nascent state by electrolysis through the glass, 
a portion of the tube being immersed in half per cent. 
sodium amalgam connected with the negative pole of 
a battery and heated to 300° C., the cathode of the tube 
being connected with the positive pole. When the last 
trace of oxygen has been removed a deep yellow light 
se in the part of the tube where the sodium is 


. Nitrogen at 23 mm. pressure was freed from oxygen | 
in 20 minutes with a current from three Bunsen cells 


connected with an induction coil capable of giving a 
25 mm. spark in air, and making 390 contacts per 
minute. The excess of sodium was afterwards distilled 
into a remote portion of the tube. From his experi- 
ments Warburg gets the following mean numbers for 
the fall of the cathode in volts :— | 


Platinum cathode in nitrogen = 232 volts. 

hy drogen = 300 ,, 
Magnesium ,, » nitrogen = 207 ,, 
hydrogen = 168 ,, 


. 29 


Variations of a few per cent. still remain, but the author 


is of opinion that in perfectly pure gases the fall is in- 
dependent of the current strength and of the pressure, 
being determined only by the chemical nature of the 


gas and of the cathode, and by the physical condition 
of the latter. 


THE ACTION OF THE ELECTRIC ARC ON 
GASEOUS SUBSTANCES AND ITS EMPLOY- 
. MENT FOR DEMONSTRATIONS. 


THE action of electricity upon various simple and com- 
pound gases.has, as our readers well know, engaged the 
attention of physicists and chemists for many years. 
A few weeks ago we gave some account of an investi- 
gation into the behaviour of certain gases under the in- 
fluence of the silent discharge [vide this paper, Septem- 
ber 19th, 1890]. We have now to call attention to 
some recent work by a German scientist, namely, Herr 
B. Lepsius. 


Lepsius has been studying the action of the electric 


arc on certaiu gaseous substances. During the course 
of his work he has designed an exceedingly interesting 


apparatus, which can be successfully employed for 


demonstrating the volumetric composition of various 
gases. The law of combination of gaseous elements 
and compounds by volume, which was enunciated in 
1808 by Gay-Lussac, has not yet been subjected to as 
rigorous an examination as that which the laws of com- 
bination by weight have undergone. 

- The laws of chemical combination, in so far as they 
concern the gaseous elements, may be summed up in the 
following statement : “ The gaseous elements combine 
in the ratios of their combining volumes, or in ratios 


which bear a simple relation to these.” By combining 
volume, is here meant the smallest volume of a gaseous 
element which combines with unit volume of some 
specified gaseous element taken as a standard. The 
laws of “combining weights” have been amply veri- 
fied by accurate experiments ; but the laws of “ com- 


- bining volumes ” does not stand on so firm an experi- 


mental basis. 

It is evident, from what is stated in the preceding 
paragraph, that there is room, if not a demand, for 
improved methods and apparatus which shall be useful 
in studying the volumetric composition of gases. 

There is already existing a form of apparatus in- 
vented by Hofmann, by means of which much good 


work has been done, but there are certain objections to | 


it ; for instance, it can deal only with small quantities 
of gas, and then the experiment takes a considerable 
time. | 


Lepsius’s new apparatus depends for its efficiency . 


upon the action of the electric arc. The accompanying 
sketch gives a very fair view of it. The essential 
features may be thus described. — | 


A glass tube, A, 40 mm. in diameter and 300 mm. in 
length, is provided at its upper extremity with a glass 
stop-cock, and, 40 mm. below the stop-cock, with two 
lateral tubes, 15 mm. in length and 15 mm. in dia- 


_ meter; it is closed below, but provided with a stop- 
_ cock, a, and an upright tube, 0,10 mm. in diameter, as 


shown in the figure, the whole being placed on a suit- 
able support. The lateral tubes serve for the in- 
troduction of the carbon poles, which are about 2 mm, 
in diameter (or larger if required), and enclosed in 
metal necks 12 mm. in length, which on the other side 
fit on the pin (2 mm. in diameter) of a copper rod 
(6 mm. in diameter), provided with a binding screw. 
The metal necks are made of iron or of brass—in the 
latter case they must be lacquered—and are slit down 
on one side. The copper rods are fitted tightly into the 
lateral tubes by means of India-rubber corks, and 
are of such a length that they overlap each other about 
10 mm., the corks being placed eccentrically in the 


. tubes in such a manner that the rods can be brought 


into contact by slight pressure on one of the binding 
sCre ws. | 
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A potential difference of 30 to 50 volts is sufficient 


to give the necessary arc, but itis better to employ, 
say 60 to 80 volts, and a rheostat; the heat of the 
arc can then be regulated, so that the glass apparatus 
and the India-rubber corks are not damaged. 

The gas is introduced in the usual way by first filling 
the apparatus with mercury. 

Those who have ever been called upon to lecture 
before the public or a number of students, and have 
wished to demonstrate in an intelligible way the 
volumetric composition of gases, have probably been 
much inconvenienced by the insufficiency of the com- 
monly known methods for this purpose. Lepsius’ new 
apparatus, which of course is not patented, but may be 
the common property of all students of science, will, 
as the advertisements say, “supply along felt want” 
in this direction, and, moreover, will prove of the 
greatest value in demonstrating the truth of certain 
hypotheses, and in placing the laws of combination by 
volume upon a sound experimental basis. 

The following examples will serve to illustrate the 
use of the apparatus :— 


Conversion of Carbonic Anhydride into Carbonic 


Oxide.—From 80 or 100 cc. of well dried carbonic 
anhydride is introduced into the apparatus, its volume 
measured under the atmospheric pressure, is marked 
on the tube, and the arc is ignited. Decomposition 
takes place with a brilliant light, and the volume im- 
mediately increases ; in about a minute decomposition 
is complete, and after a short time the temperature is 
sufficiently equalised to allow of the measurement of 
the carbonic oxide, the volume of which is found to be 
double that of the carbonic anhydride employed. 

Conversion of Oxygen into Carbonic Oxide.—About 
100 cc. of well dried oxygen is introduced into the 
apparatus, its volume is noted and the arc ignited ; the 
volume increases continuously, and in one or two 
minutes the oxygen is completely converted into double 
its volume of carbonic oxide. 

The volume relationship between oxygen, carbonic 
oxide and carbonic anhydride can be conveniently and 
quickly demonstrated with a modified form of appa- 
ratus, a diagram of which is given in the original 
paper by Lepsius [vide “ Berichte der deutschen Che- 
_mischen Gesellschaft, Vol. xxiii]. 

Conversion of Sulphurous Anhydride into Carbonic 
Oxide—About 80 cc. of dry sulphurous anhydride is 
introduced into the tube A, shown in the figure; the 
volume is measured under atmospheric pressure, and 
the arc is ignited ; the carbon burns with a beautiful 
blue light, the apparatus becoming filled with white 
fumes ; the volume of the gas increases, and reaches a 
maximum in about 30 or 40 seconds. On measuring 
the volume of carbon monoxide produced, it is found 
to be double that of the sulphurous anhydride em- 
ployed. 3 | 

That acetylene contains its own volume of hydrogen 


can also be demonstrated by means | of the apparatus 


shown in the diagram. | 
- This apparatus can be conveniently used for showing 
means of the electric arc. For this purpose a flask, 15 
the formation of water-gas when decomposing steam by 
to 20 cm. in diameter, is provided with two lateral 
tubes, through which pass the carbon poles, arranged 
and adjusted as described above ; the mouth of the 
flask is closed with a cork, through which pass two 
glass conducting tubes, one reaching almost to the 


carbon, the other just passing through the cork; the - 


flask is inverted on a stand, and steam is passed in 
through the longer tube. 

As soon as the air is completely expelled, the escaping 
steam is led under an inverted cylinder full of cold 
water ; if now the arc be ignited, a rapid evolution of 
gas, consisting of equal volumes of hydrogen and car- 
bonic oxide, is observed. 

The same apparatus can be used for showing the for- 
mation of water gas from water. The flask, provided 
with a single delivery tube, is filled with water, placed 
in an upright position, and a strong current passed ; the 
carbons become white hot, and a mixture of hydrogen 
and carbonic oxide is rapidly evolved.° : 


THE ELECTRIC LIGHTING OF MONACO, 


[FROM A CORRESPONDENT. |] 


IN the beautiful but notorious sea-bathing and gambling 
town, Monte Carlo, a central station for the electric 
lighting of the town is in course of erection, and is to 
be shortly brought into play. The concession for this 
undertaking was granted in February last to the firm of 


Lombard-Gerin & Co., of Lyons, by the Government of 


the Duchy of Monaco, for the entire territory of the 
state. Thereupon the above firm founded a company 
for carrying out the concession under the style Société 


Monegasque d’Electricité, having its registered office at 


Monaco. This company, which was constituted with 
the co-operation and participation of the Société des 
Bains de Mer et du Cercle des Etrangers at Monaco, is 


erecting and otherwise carrying out the above-named 


electrical works. 

The concession for this undertaking was granted on 
very favourable conditions. For the edification of other 
poe op I will recapitulate the more important stipu- 

ations. 


Article 2 of the concession secures to the company — 


the exclusive right to utilise the public domains of 
Monaco for laying down leads, underground or aerial, 
for the distribution of electric currents, whether for 
lighting or for the transmission of power. 

This exclusive right, however, does not interfere 
with the existing rights of the Société des Bains de 
Mer, which had previously obtained a concession for 
laying electric leads for lighting the buildings which 
are at present its property. 

Article 4 fixes the duration of the concession at 50 
years, but after the expiry of 25 years the Government 
may cause the concessionaries to adopt any new means 


for the more rational distribution of the electric cur- | 


rent if they have been found satisfactory in practice. - 
Article 6 provides for the reversion of the entire con- 
ductive network to the town of Monaco after the expiry 
of the concession. The buildings and the internal 
plant of the central station remain the property of the 
company ; but the town has the right to purchase them 
at a price to be judicially determined. | 
Article 7 gives the concessionaries the right to use 
the Zipernowsky-Déri-Blâthy system of distributing 
the current by means of alternating current trans- 


formers. The primary tension must not exceed 3,000 


volts, and 120 volts is fixed as the limit for the secondary 
E.M.F. 

Article 12 prohibits the use of the earth for the re- 
turn current. The underground cables must have.a 
single or, if needful, a double lead coating, unless 
they are laid in wooden boxes or earthen pipes, pro- 
tected with metal sheathing. The joints for connec- 


tion and distribution must be fixed in cast iron boxes. 


carefully insulated. 


Article 16 binds the projectors to supply current to 


every subscriber within the line of the streets tra- 
versed by the leads. 
streets, current can be supplied only ‘on condition that 
they undertake the entire cost of the connection from 
the nearest point of the conductive network. | 

Article 17 binds the company in all cases to lay at 
their own cost the primary conductor for the electric 


lighting of the ducal palace and the palace of the 


Governor, and to supply the necessary transformers. 
The expense of the secondary conductors and the in- 
ternal fittings in these buildings fall upon the govern- 
ment. In return for the grant of the concession, the 
projectors are required to supply yearly, without 
charge, sufficient current for 50, 10-candle glow- 
lamp hours of burning, whilst the Government is to pay 


for any current in excess of this quantity at the figure _ 


required from the most favoured consumer. 
Article 18. The Government places the ground neces- 
sary for the erection of the works at the disposal of 


the projectors gratuitously for the total duration of the 


concession. 


0 


The work is already in full progress. Two alter- 


To subscribers beyond such 
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nating current machines of the Zipernowsky type A, 
(each of 80,000 watte), together with the necessary ex- 
citers and transformers, are already set up, and a third 
machine will shortly be added. 

The entire materials for this central station (both 
the motors and the electrical machines and apparatus) 
re being supplied by the firm Schneider & Co. of 

reusot. 


PASCHEN’S RESEARCHES ON POLARISED 
MERCURY. | 


STUDENTS of electricity are familiar with the common 
laboratory experiment of putting a drop of mercury in 
some dilute sulphuric acid which contains a trace of 
chromic acid, and then 80 fixing the end of a piece of 
bright iron wire that it dips in the acid, and at the 
same time just touches the edge of the mercury ; under 
these circumstances, the wire commences a series of 
regular vibrations which may last for hours. 

The usual explanation of these interesting pheno- 
mena is as follows: An iron mercury couple is 
formed when the piece of wire first touches the 
edges of the globule of mercury; the effect of this 
is that the surface of the mercury becomes pola- 
rised by a thin layer of hydrogen gas, the surface 
tension of the mercury is consequently increased, the 


globule becomes more convex, and contact with the : 


iron is for the moment broken. The chromic acid now 
comes into play, the mercury is depolarised, and the 
original ‘“flattened-globular” form is restored; the 
couple is thus formed again, and the same phenomena 


_ are repeated and a vibratory movement ensues. 


The above experiment, owing to its remarkable 
character, attracted the attention of the leading electri- 
cians of the day when it was first discovered, but its 
true significance was scarcely appreciated until Lipp- 
mann began to work upon it. Lippmann, during the 
course of his investigation, was led to some experi- 
mental results which have demonstrated a marked 
relation between electrical and capillary phenomena. 

One of the most important results accruing from 
Lippmann’s work on those phenomena was the con- 
struction of his capillary electrometer. Few readers of 
this paper probably require to be enlightened upon the 
subject of Lippmann’s capillary electrometer, and 
detailed description of it may be read in any good text- 
book. It can estimate very small electromotive forces, 
and as its electrical capacity is very small, it can show 
rapid changes of potential. It is not generally recom- 
mended for greater electromotive forces than 0°6 of a 
Daniell. | | 

À short time ago F. Paschen published a paper in 
“Gilbert’s Annalen der Physik und Chemie” (vide 
Series [2], Vol. XXXIX., page 43), in which he dis- 
cussed the variations which take place in the surface 
tension of polarised mercury in different electrolytes. 
In the course of the researches described in this paper 
Paschen states that he found Lippmann’s capillary 
electrometer, whilst yielding excellentresulis for electro- 
motive forces of less than 0°9 volt, was quite untrust- 
worthy for values above this limit, on account of the 
polarisation caused by the liberation of hydrogen gas 
at the meniscus. as | 

Since Lippmann’s electrometer is thus found unre- 
liable, Paschen employed a simple apparatus which, 
though not so delicate, can be used for large electro- 
motive forces. It consists essentially as follows :—An 


~ open [J-tube is taken, having one limb about 24 mm. in 


diameter, whilst the other is somewhat shorter, and only 
3 mm. in diameter. The tube is so far filled with 
mercury that the meniscus reaches the top of the 
narrow limb. The whole is immersed upright in a 
beaker containing dilute sulphuric acid and a layer of 
mercury, so that the meniscus in the shorter limb 
alone is below the surface of the liquid. Connection 


is made with the meniscus through the wide limb. 


By means of this instrument Paschen investigated 


the change of surface-tension of mercury occasioned 


by polarisation in solutions of sulphuric acid, hydro- | 


chloric acid, sodium hydroxide, and various salts. He 
found that all changes of surface tension take place 
between the limits of + 0°1 and — 2 Daniell, and in the 
original paper curves are given which show that up to 
the maximum it is the anion that exerts the decisive 
influence, whilst beyond the maximum it is the cathion. 
The position of the two characteristic points of the 
curves, the maximum and the point where the electro- 
lysis becomes evident, would appear to depend greatly 
on the concentration of the electrolytes. 

In Lippmann’s electrometer, and in Paschen’s instru- 
ment also, the polarisation seems to be entirely at the 
meniscus and not at the large anodic surface. When 
the polarisation attains a constant value the surface- 
tension also becomes constant. | 

Temperature influences the results slightly, but not 
to such an extent as to interfere with the accurate work- 
ing of the instrument under ordinary conditions. 

Since these results were published Paschen has been 


continuing his researches upon the surface-tension of 


polarised mercury, specially considering the effect of 
concentrating the electrolytic solution and seeking to 
test Pellat’s relation between the maximum of surface 
tension and the point where electrolysis begins. 

An account of these experiments may be read in 
Gilbert’s “ Annalen der Physic und Chemie,” series [2], 
vol. XL., p. 36. | 


For sulphuric and hydrochloric acids Paschen found 


that the maximum increases with increasing concentra- 
tion, whilst the electromotive force for incipient elec- 
trolysis diminishes. It thus happens that for a definite 
mean concentration the two values become equal, 80 
that it is only for this concentration that Pellat’s rela- 
tion holds good. | | 

The fall beyond the maximum depends on the rela- 
tive values of the electromotive force for maximum 
surface tension and for electrolysis. There is little or 
no fall for strong solution of hydrochloric and sulphuric 
acid, when the electromotive for electrolysis is far below 


‘the maximum. 


Other electrolytes investigated by Paschen were solu- 
tions of nitric acid, ferrous sulphate, potassium 
hydroxide, potassium iodide and mercuric cyanide. 
Nitric acid and ferrous sulphate behave very similarly 
to hydrochloric acid. 


The point for electrolysis is affected by the nature of 


the solvent. A strong solution of potassium cyanide 
behaves abnormally, giving a deflection of the meniscus 
in a direction opposite to that when other electrolytes 
are employed. 
Experiments have also been carried on by Paschen 
with the so-called Wood’s metal used instead of mer- 
cury, but the results have been identical in character. 


NEWSPAPER OFFICE ELECTRIC LIGHTING. 


THE electric light installation for the new offices of the 
Bolton Evening News has just been completed by 


. Messrs. Ernest Scott & Co., Close Works, Newcastle-on- 


Tyne, electrical and general engineers. 

The installation is said to be one of the most complete, 
if not the most complete, in Lancashire, and lights the 
entire premises. The arrangement of lamps is as 
follows :— | 


Basement ... 46 lamps of 16 candle-power 
Ground Floor ... 58 
First Floor 17 


1 100 


The whole of the lights throughout the building, 
with the exception of the offices, are pendants, and 


Manager’s Office 


each lamp is fitted with a switch, secured to the 


pendant, so that every lamp in the installation can be 
switched on or off in the same way as gas. 


| 
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There are two dynamos to drive the installation of 
Messrs. Ernest Scott & Co.’s standard “Tyne” type. 
Each machine is constructed to give an output of from 
90 to 100 ampéres at an electromotive force of 105 
volts, the speed of each machine being 900 revolutions 
per minute. 

As gas engires are used as the motive power for 
driving this installation, each dynamo has been fitted 
with a very heavy turned flywheel, supported on an 
outer bearing, and it has been found that the lights are 
perfectly steady, which is a result not very often ob- 
tained with gas engines unless special precautions are 
taken. 

The current from these dynamos is taken to a main 
switchboard of a very handsome and massive descrip- 
tion. The switchboard consists of an enamelled slate 
slab, about 5 feet long by 4 feet wide, and is fitted with 
two of Messrs. Ernest Scott & Co.’s improved coupling 
switches for connecting the two dynamos in parallel. 
Four double main switches, with fusible cut-outs on 
both positive and negative poles, are also mounted on 
the main switchboard. These switches are used to con- 
trol the four departments, 2.e., basement, ground floor, 
first floor, and office. | 

Measuring instruments are also mounted upon the 
main switchboard, and by simply pressing the key, the 


measured. The enamelled slate base is mounted in a 
deep oak frame. | 

The office fittings are extremely handsomè, and con- 
sist of five polished brass pedestals for the counters, 
eight polished brass brackets for the desks, one pen- 
dant with cut glass globe for the main éntrance, con- 
taining a 200 C.P. lamp, and a pendant containing one 
100-C.P. lamp for the manager’s office. 

This installation has now been running for some 
time without a hitch of any kind, and has given every 
satisfaction. | 

Messrs. Bradshaw and Gass, of Bolton, are the archi- 
tects for the new buildings, and have throughout super- 
intended the electric lighting arrangements, and much 
credit is due to them for the care and attention they 
have bestowed upon this matter. | 


INFLUENCE OF ELECTRIC TENSION ON 
THE INSULATION OF CABLES.‘ 


By A. PALAZ. 


grows continually greater, especially since the use of 
high tension currents becomes more and more general, 
the rather because the insulation decreases in proportion 
as the tension of the current increases. This fact was 
first mentioned by Herr Uppenborn. | 

_ The exact determination of the variations of the 
insulation with the tension of the current presents the 
greater interest as it enables us to determine if a cable 
has a tendency to modify the nature of its insulating 
material in consequence of the prolonged passage of a 
high-tension current. 

La Lumière Electrique has recently summed up the 
measurements of Herr Fordenreuther relative to the 
determination of the insulation of electric conductors, 
in the course of which this physicist has incidentally 
touched upon the question which forms the subject of 
the present memoir. But this question has quite 
recently been studied in a thorough manner by Herr 
C. Heim, of Hanover, who has published his results in 
the last numbers of the Electrotechnische Zeitschrift. 

The measurements of Herr Heim have reference to 
two cables coated with lead and insulated with jute 
Saturated with resin or a mixture of different waxes, as 
also upon a core insulated with gutta percha. They 
| have been effected by the aid of the ordinary method 


# La Lumière Electrique. 


which consists in measuring the leakage by means 
of a very sensitive Thomson’s galvanometer. 


Core insulated with gutta-percha. 


pressure and quantity of current can be instantly | 


THE importance of a good insulation of electric leads 


Duration of Number of 
electrification measure- Ratio of potentials in volts, 
iu minutes, |. ments, | 
60 
1 1 4°8 per cent. ae 
2 54 ,, à 
1 2 46 ,, 
2 
1 3 5 MES 2'4 per cent. 
109 ,, 23 
1 4 1°0 
2 
1. 5 
2 
1 6 OO. 
2 
1 7 
2 
1 8 
2 67 , 
1 Mean 6°6 per cent. 2-0 per cent. 
2 71 ” 
Cable coated with Lead, No. I. 
ga — of potentials in volts, 
rations 
BOS. +66 tos 


1 33 per cent. | 0°77 per cent. 
2°8 0 80 

2 0 PE | 0°56 3? 

3 24 0:47 

4 

5) 


| 3'3 per cent. | 2°4 per cent: 
LE 8 LA 


38 2'5 3'8 ” 2°5 
i 
Mean | 29 per cent. 081 per cent. 3:8 per cent. 2'3 per cent. 
| 27 33 2 | ‘8 LL 27 LL 
Cable coated with Lead, No. XI. 
dE. Ratio of potentials in volt. 
nations. | | 
n . =: 
+60 208 +80 
1 _ 22 per cent. 
OO” 
2 | §l 4'4 percent.- per cent. 
| 10:0 | 81 44 
4 - 
6 7 5 ” 3°0 | 6:0 ” 
Mean... 53 percent. 3°7 per cent. 4:3 per cent. 
77 5 4 99 °° 


— 


The Thomson’s galvanometer carefully insulated was 
fitted with four shunts of }th, 55th, s55th, of 
that of the bobbins of the galvanometer. The resist- 
ance boxes forming the shunts were also insulated with 


great care. The experimental battery consisted of 330 


small Callaud elements to which there could be farther 
joined 60 accumulators, giving a total electromotive 
force of 460—470 volts. These elements had during all 
the course of the measurements a very constant elec- 
tromotive force scarcely varying from 1:06 to 1:02 volts 


| 
| 
| 
| 
| 
| 
| 
ees sen 
| see 
| . 
eee 
| cé | eee 
| 
| 
1 
: 
; 
| 
| 
ÿ 


TEE TELEGRAPHIC JOURNAL AND 


486 ELECTRICAL REVIEW. 


[OCTOBER 24, 1890. 


in the lapse of three months. They were also arranged 
in groups of 10 so that the difference of potential em- 
ployed in the measurements could be varied at will. 

It is known that temperature exerts a great influence 
on the insulating power of a dielectric. It was, there- 
fore, necessary to effect the measurements as far as 
possible at a constant temperature, the more so as they 
require a long time in consequence of the necessity of 
completely discharging the cable before each obser- 
vation. 


Herr Heim has taken every precaution to satisfy 


these conditions, either by plunging the cables into 
water or by surrounding them with a coating which is 
a poor conductor of heat. | | 

In order to diminish the residue in the cables, the 
measurements have been effected in general with a 


_ time of charging of only one or two minutes. But the 
duration of the electrification has a very sensible in- 


fluence upon the insulation ; the insulation after a pro- 
longed electrification is theelement which it is important 
to know in cables with a continuous current. Thus 
Herr Heim in all his series of observations effected 
each measurement with an electrification lasting 15 
minutes. 

It must be noted that in every measurement a 
beginning has been made with low potentials which 
have then been gradually increased. 

The measurements of Herr Heim have given a con- 
a À result, which appears clearly from the table 

o. 1. | 


TABLE II. 


Insulation in megohms. 


Nature of Cable. potential 
in volts. 


Time of electrification in minutes. 


1 2 3 5 10 15 


Gutta-percha 53 7,600! 8,495] 9,020) 9,536 
213 7,200| 8,250} 8,740| 9,370) 9,950! 10,480 
470 7,050! 7,960! 8,420) 9,015) 9,570) 10,000 

Leaded, No. 1 21 2,290} 2.870) 3,530) 4,495) 6,480) 8,215 

213 2,185) 2,730) 3,250) 4,280) 6,290) 7,955 

470 | 2,180) 2,720) 3,210 

Leaded, No. 2 53 | 14,750) 20,200) 24,456 

à 213 |13,500| 19,200) 23,200 


10,100! 10,540 


4,190! 6,090] 7,670 
29,800] 40,500! 47,700 
29,200) 38, 43,950 


That is, that the insulation of the cables diminishes with 
the potential of the current by which they are traversed. 

We do not give the values deduced from each 
measurement for the insulation of the core of the copper 
insulated with gutta-percha and of the two leaded 
cables ; we shall limit ourselves to sum up the values 
in percentages of the decrease of insulation for the 
different increases of potential. — 


TABLE III. 


Decrease of insulation per cent. 


Cable, potential in Duration of electrificat'on in minutes. 
Volts. 

1 2 3 5 1) 15 

Gutta-percha | 53:470 | 60 | 63 | 66 | 54 | 53 |51 
L 53:213 | 40 | 29 | 3:1 | 17 | 15 |06 
Leaded No. 1 | 21 : 470 48 | 52 | 91 | 68 | 60 | 66 
99 ”» 21 : 213 46 4 9 79 48 29 3°2 
Leaded No. 2 | 53 : 213 85 | 50 | 51 | 20 | 59 | 79 


Of the values given in Table I., we see that the 
decrease of insulation for the greatest variation of 
potential (50 volts to 460 volts) is about 7 per cent. for 
the core insulated with gutta-percha, 6°5 per cent. for 
cable No. 1, and 3 to 4 per cent. for cable No. 2. 

The results obtained by Herr Heim on the influence 
of the duration of electrification upon the insulation of 
the cables.are summed up in Tables Il. and III. The 
latter gives in percentages the decrease of insulation 
along with the increase of the potential. | 

These values show that the variations of insulation 


with potential are the same for short as for long dura- 
tions. This conclusion shows that in this kind of 
measurement it is useless to employ considerable dura- 
tions of charge. 


TABLE IV. 

Duration in minutes, 
Observer. of potentiul 
in volts. 1 9 3 4 10 15 
Frelich .... ? 1:00 | 112 | 1°15 | 1°24 1°33 | 1°37 
i ere 53 1:00 | 1:13 | 1°20 | 1°37 | 1°35 | 1:40 
213 1:00 | 1‘14 | 1°21 | 1°30 | 1°38 | 1°46 
1:00 | 1:13 | 1:19 1:36 | 1:42 


If we take as a unit the insulation of gutta-percha 
after a minute of electrification, the values of the insn- 
lation after 1, 3, 5, 10,15 minutes are given in Table 
IV.; the first line refers to the values given by Herr 
Froelich in his treatise on electricity. Lastly, the 
values corresponding to the two leaded cables studied 
by Herr Heim are summed up in Table V. 


TABLE V. 
Duration in minutes. 
Leaded Potential 
cables. in volts. 3 
| 1 2 8 5 10 15 
No. 1 21 1:00 1°25 1°54 1°96 2°83 3°59 
PA 213 1°00 1°25 1°40 1°96 2°88 3°64 
Je 470 1°00 1°25 1°47 1:92 2°80 3°52 
No. 2 51 1°00 1°37 1°66 2°02 2°74 3°24 
A 213 1°00 1°42 1°72 2°16 2°82 3°26 


All these results have been obtained at a temperature 


approximately constant. It remains for us to study > 


the influence of temperature upon insulation; an in- 
fluence which is considerable, but which is accurately 
known only for gutta-percha. Its determination will 
be interesting for leaded cables insulated with a com- 
pound of resins and paraffins. 


TABLE VI. 
Potential in volts, 

Time. 

2 20 102 ne Temperature. 
h. m. 
3 15 6°16 
36 eee 3°72 eee 
4 23 6°53 17-2° 
4 47 ive 2°72 
5 46 6°68 
3 52 17°0 eee 
4 28 8 00 17°2° 
5 34 172 vee eee 
5 50 ove oss 4°66 
10 42 0°75 nes 
11 35 oss ose 0°55 
12 35 101 oes | 
‘0:50 | Heat engine 
4 10 0:82 ove ‘eee 
4 41 eee 0°67 
5 12 1°02 ose 


We may also mention the measurements which Herr 
Heim has made on the insulation of the field magnets 
of a Schuckert machine in derivation. These measure- 
ments have been made both in cold and in heat after 
having passed a current of 2 ampéres per square milli- 
metre into the magnets for six hours. The results in 
megohms are summarised in Table VI., which shows a 
decided decrease of insulation with the increase of 
potential, and, besides, how much the insulation 
measured in heat differs from that which is measured 
upon the machine in the cold. 

_ These results prove that the measurement of the insu- 
lation of a machine should be made when the latter is 


- hot, and with a difference of potential the same as that 


at which the machine works. os 
The values in megohms of the insulation with refer- 
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ence to the earth of two circaits placed along the sides 
of a hall are shown in Table VII. The circuit, A, was 
~ composed of a copper cable of 19 strands of 1:2 milli- 
metre surrounded first with an incombustible ribbon, 
then with a ribbon saturated with gutta-percha, and 
then with cotton steeped in tar. This cable was 
150 metres in length ; it was fixed upon small shelves 
by means of ordinary hooks. The circuit, B, was com- 
mon bell wire of 0‘9 mm. insulated with cotton soaked 


in paraffin. It was fixed to the plastered walls by 
means of common hooks. | . 
| TABLE VII. 
| l'otential Insulation in megohms, 
| volta, 
Circuit A. Circuit B. 
0°63 0‘124 
20 0:58 0 091 
2 0°61 0°117 
120 0°50 
8 0°75 0111 
20 0:57 0°100 
2 0°60 O119 


The results of Table VII. show that in a lighting 
installation where the difference of potential is 100 
volts a battery of few elements may serve to verify the 
insulation of the cables. “ 

Herr Heim concludes his work by submitting the 
measurements of Fordenreuther to a very thorough 
criticism. He shows in particular that Fordenreuther 
has not taken temperature into consideration, and that 
certain series of measurements which lasted longer than 
one on 4 are discussed without taking this factor into 
accoun | 


PROMISING ELECTRICAL PROGRESS. 


THE Shakesperian adage about the tide in the affairs of 
men which taken at the flood leads on to fortune wae, 
perhaps, never more strikingly illustrated than in the 
case of some of the electrical enterprises of the present 
day. Amongst the foremost of these is entitled to be 
placed the firm referred to in the notice boards con- 
spicuously placed on many buildings in the metropolis, 
stating that the electric lighting is by Rashleigh Phipps 
and Dawson. The concern was commenced only three 
years since in a very modest way in premises in Gray’s 
Inn Road, which bad the appearance of having been 
originally put up as stables, but with alteration, 
made to do duty as workshops. This happened to be 
just the time when a large demand was springing up 
for electric lighting, and by laying themselves out to 
meet the prevailing tastes, the new firm soon found 
their productions in Buch request, that they were com- 
pelled to take large works and show rooms in a much 
better, if more highly rented, locality. At No. 53, Berners 
Street, they have now what we believe is the most ex- 
tensive manufactory in this country devoted exclusively 
to the production of fittings for the electric light, 
though undoubtedly there are larger establishments in 
which the making of these goods has become an im- 
portant branch. In Messrs. Rashleigh Phipps and 
Dawson’s show rooms at Berners Street a very fine dis- 
play is made of fittings to suit every requirement, 
every one of which is connected up, so that the effect 
when lighted can be shown in a moment. The origi- 
nality of many of the designs may perhaps be partly 
explained by the fact that they have been thought out 
from the standpoint of the electrician, and are thus free 
from the mannerisms sometimes observable in the work 
of men who have been a lifetime engaged in designing 
fittings for gas. By means of a staff of artists and de- 
signers, special patterns, when required, are produced 
to harmonise with any particular style of decoration or 
furniture. 

The firm has just issued a catalogue of electric light 


_ fittings, handsomely printed in colours, giving a good 


idea of the style and appearance of a considerable 
number of these articles. It is, however, pointed out 
in the preface that it has not been thonght advisable 
to include in the book some of the best and most 
elaborate patterns. The publication, indeed, seems in- 
tended more as an invitation to those interested to visit 
the show rooms, where illustrations will be found in 
sufficient variety of style tomeet every taste and require- 
ment. A matter to which considerable attention is 


given is that of lamp shades, the prevailing material | 


employed for these being silk. A very pretty and 
striking lamp shade is afforded by mother-o’-pearl 
shells, the effect of which may be seen in a newly- 
opened bookseller’s shop at the corner of Berwick 
Street and Oxford Street, where the lamps have been 
fitted with such shades. PRES 
The manufacture of fittings has developed so rapidly, 
that the present workshops in Berners Street are already 
found to be too small, and additional room is being 
made, by excavating below the premises, for sixty 
additional lathes and an extra engine. . | 
The making of fittings is, however, only a subordi- 


nate part of the business of the firm, which embraces 


the supply of every requisite for the electric light, and 
the carrying out of all the needful work involved in its 
installation, As a matter of history, it may be men- 
tioned that six years ago, or more, Mr. Rashleigh Phipps 
fitted up what was almost the first domestic installation 
in London using a gas engine and accumulators. This, 
we understand, has been running almost without a 
day’s cessation up to the present moment. The first 
year or two we were supplied with figures, which we 
published at the time, showing the cost of maintenance 
of this interesting experimental installation. Since 
that time some of the most important work in the 
metropolis has been put into the hands of this firm, 
such, for instance, as the lighting of the Garrick 
Theatre with about 1,000 lights, said to be the most 
artistically-lighted theatre in London ; the new Tivoli 
Theatre and Restaurant, which are also beautifully 
lighted, the fittings for which were designed and manu- 
factured within two weeks from the date of order ; and, 
more recently, the Standard Music Hall, where between 
300 and 400 lights have been put in. Amo 
installations of a more private though not less im- 
portant nature which have been carried out by the firm 
may be mentioned the new mansion of Mr. Robert 


Harrison, Shiplake Court (300 lights with duplicate 


pe ; Mr. Warren De la Rue’s house, Newmarket 
(200 lights with steam plant and accumulators) ; and 
Messrs. Marshall and Snelgrove’s, Oxford Street (com- 
plete ons The firm have compiled and published a 
list of recent installations, consisting of no less than 74 
private houses and 20 houses in which complete plant 


_ with accumulators has been installed. 


The firm pride themselves on their promptness, The 

Architectural Association gave a conversazione on the 
evening of the 3rd inst., at the Westminster Town Hall, 
on which occasion the whole of the rooms were 
brilliantly lighted, the lamps and, shades assuming 
many different forms and colours, some of them exceed- 
ingly artistic. The lighting was carried out by Messrs. 
Rashleigh Phipps and Dawson, the current being sup- 
plied specially by the Westminster Electric Supply 
Corporation. Owing to this arrangement, even when 
the rooms were most crowded, the air was tolerably 
cool. The whole of the work connected with this tem- 
porary installation was completed in three days. 
' Enough has been said to show that whatever others 
may do, the firm to whom reference is here made are 
determined to take their tide of prosperity at the flood, 
and we hope it will lead them safely on to fortune. 

A most diversified catalogue of electric light fittings 


has just been issued by Messrs. B. Verity and Sons. It | 


was, we understand, got up in Paris, and it can be seen 
at a glance that no expense has been spared in its pre- 
paration. It consists of 48 large sheets, each consisting 
of a number of patterns, including pendants, brackets, 
electroliers, Be va» and every other form in which 
such articles are made. Nearly every pattern illus- 
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trated is kept on view in the showrooms of the firm at 
King Street, Covent Garden, and Regent Street, and the 
same pattern can be supplied in polished brass, bronze, 
nickel silvered, or electro silvered. At the show rooms 
there are also replicas of many of the finest examples 
of French and Italian girandoles, &c., in mercury gilt, 
any of which can be fitted for electric light. The price 
list contains a notice that Messrs. B. Verity and Sons 
have in preparation a catalogue of electrical sundries, 
in which particulars will be given of the “ Verity 


patent quick make and quick break” switch, and the 


“Verity patent safety cut-out,” by the use of which 
it is impossible to fix a large fuse into a block intended 
for a smaller size. The firm is devoting a large amount 


of attention to the designing and making of good 
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Fig. 1. 


switches, switchboards, resistance frames, battery cut- 
outs, wall attachments, and such like accessories. High- 
class switch covers in Louis XIV. and other French 
styles, finished in gold, silver, or bronze, are specially 
treated, to suit the ornamentation of rooms. We are 
not surprised to learn that the vast expansion of Messrs. 
Verity’s business through the prominent position they 
have taken in the electric lighting industry has neces- 
sitated their establishing a factory at Birmingham. 


_ The Electric Light in Brussels.—In a few days from 
now the authorities of Brussels will open a competition 
for a model of the Venetian masts (to which we re- 
ferred last week)lintendedito support thetelectric light- 
ing apparatus in the Grand Place, — 
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IMPROVEMENTS IN TELEPHONE EXCHANGE al 
| SWITCHBOARDS, th 

| ne | ar 

THE switchboard in every telephone exchange forms co 
perhaps the most important part of any of the require- tal 
ments. For all large exchanges of over 400 subscribers pe 
the well-known multiple boards are principally used be 
in fhis as well as in other countries. They have from fo 
time to time been subject to much attention and many . ef 
improvements, while the switchboards for all small tu 
exchanges have been comparatively neglected, and th 
many of the oldest and worst type are still at work. th 
We therefore have much pleasure in giving particulars ce 
which have been furnished us relating to the switch- 4 ni 
board shown by figs. 1 and 2. | os | it 
bi 

th 

| | 


These switchboards are known as single-cord boards 
They were designed by Mr. D. Sinclair (late engineer 
for the Glasgow district and now the’ London manager 
of the National Telephone!,\Company), and were manu- 
factured by ‘the TelegraphiiManufacturing Company, 
Helsby. 

The particular board shown by figs. 1 and 2 
(fig. 1 being a front, and fig. 2 a back view showing 
the cord pulley weights), is fitted for 30 lines, this 
being a standard pattern for any number of lines from 
25 up to 150. 

- The electrical connections, as shown by fig. à, are 
of the very simplest nature, and are so arranged as to 
and mechanical condition when 
any two'lines are joined together with the least possible 
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amount of work to the operator. L’, L’, L’, represent 
three subscriber’s lines led into the exchange. J’, J’, 33, 
are the jacks, I’, I’, 1°, the indicators C!, 0’, Ci, the wire 
cords, P!, P?, P®, the terminal plugs and T the operator’s 
table. A connecting wire cord with a single plug is 
permanently attached to each line led into the switch- 
board in the exchange, and when one subscriber, as, 
for example, Number 1, is to be connected to another, 
e.g., Number 2, the operator, inserts the plug, P!, consti- 
tuting the terminal of Number 1 subscribers line into 
the jack, J’, in the line of subscriber Number 2, 
thereby also cutting the second subscriber’s indi- 
cator, I?, and earth out of the line to which con- 
nection has been made, whilst leaving in circuit the 
indicator, I', of the line whose terminal plug, P!, has 
been used. 

It will be.seen that there is the usual line jack and 
indicator for each line, but instead of the line in the 
ordinary way going direct to earth after passing through 
the indicator, it goes, as shown, to a cord, and finds 
earth at the plug, the latter being placed normally in 
contact with earth terminals at ¢ on the table, T. In 
this way, there is a a cord and plug for each line on the 
board, and as one end of the cord is permanently 


perfectly well for all telephone lines of the ordinary 


length. 


The operating of the board is as follows : say No. 5 
wishes any one he rings, his indicator drops, and the 
operator inserts her general operating plug into the line 
jack, and receives instructions. If No. 10 is asked for, 
the operator removes general plug into that No. and 
rings. When No. 10 replies,the plug of No. 10 line is 
inserted into jack of No. 5 line, and so the connection 
is complete. Operator generally .waits with her plug 
tapped on until the two parties are heard in communi- 
cation. When the conversation is finished, either 
one or both ring off (it ought to be the party who 
first applied, but it is difficult to get subscribers to 
work to any. rule), and the operator disconnects the 
plug, which automatically ifinds its way back to rest 
and Re by the ordinary pulley and weight arrange- 

This operation, as compared with the old system, 
where there were no special keys and cords used, saves 
about 50 per cent. of the operator’s work, and as com- 
pared with the system of providing special keys and 
cords, about 30 per cent. of the operator’s work. It is 
likewise a great advantage on a busy board to haveonly - 


Fia. 3. 


attached to the line, it only requires (as has been ex- 
plained) for the plug of any line to be inserted into the 
line jack of any other line to make connection between 
the two, while if a loose cord, with a plug on each end 
of it is used, as in ordinary small switchboards, it is 

plain that much more work is necessary in making a 
connection. Lifting the plug of any line disconnects it 
from the earth, leaving the indicator in circuit, so that 
when the plug is inserted into the jack of any other 
line, this indicator acts as a “ring off” indicator, and 
the act cf inserting it cuts off the indicator cord 
and plug of the line inserted, so that only one indi- 
cator is in circuit when any two lines are joined to- 
gether. 

In the old boards both indicators were left in circuit, 
or they were both cut off, left idle, and a special ring- 
off indicator provided in the cord circuit ; but this was 
hardly ever carried out in practice on small boards. 
On the old boards, indicators were wound to a resist- 
ance of about 80 ohms, so that with two in circuit the 
resistance to stable measurement was 160 ohms, which, 
with the amount of self-induction and retardation, pro- 
duce very bad effects upon the communication. The 
indicators adopted in these boards are somewhat of the 
old type, but joined up in parallel, so that the ordinary 
resistance is about 20 ohms. These are found to act 


one half the number of cords to deal with, as it pre- 
vents any confusion to a great extent. — cout 

This system was first introduced about three years 
ago, and it is now extensively used in this country, and 
continues to grow in favour: Several switchboards 
of this kind have been supplied for use abroad, and 
have given much satisfaction. ; 


SOME NOTES ON. OVERHEAD LINES. 


By STUART A. RUSSELL. 


THE purpose with which these notes have been written 
is not to discuss the general question of overhead lines, 
but rather to direct particular attention to that part of 
the subject which deals with the mechanical strains 
which they have to withstand; and to compare the | 
present practice as regards overhead electric light and — 
telegraph lines with the regulations for the construc- 
tion of the former which have been issued by the 
Board of Trade. 

Having recently had occasion to work out the 
particulars of an overhead line, I was somewhat 
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astonished to find that the Board of Trade regulations 
required it to be so much.stronger and heavier than has 
been previously considered necessary ; and it appeared 
to me to be worth while to draw attention to the com- 
parison mentioned above, in the hope that others, who 
are interested in this matter, would be able, by quoting 
their experience, to bring together a mass of practical 
information which would help in the drawing up of a 
specification which, whilst providing for a perfectly 
safe line, would not entail needless expense on its con- 
struction. 

The chief reason of the increased weight of the line’ 
is to be found in Section 29 of the regulations*, which 
specifies for a wind pressure of 50 lbs. per square foot, 
and a factor of safety of six for the suspended wire, and 
of twelve for all other parts of the line; whereas. 
previous practice has assigned a much smaller value to 
the wind pressure, and has generally used a factor of 
safety of four. Here I may mention with regard to 
wind pressure, that there seems to be considerable 
doubt as to what is the actual effective pressure on a 
saspended wire ; no reliable experiments on the sub- 
ject have been made and published so far as I can 
find ; and values varying from 0°5 to 0°75 are given by 
different writers to the coefficient, by which the 
pressure exerted on a plane surface perpendicular to 
the direction of the wind has to be multiplied to get 
the corresponding pressure on a suspended wire. The 
value I haveigiven to this coefficient is 0:6, thus making 


the pressure on the wire per foot run P, = EX # 


= ‘05 P d, where P is the pressure per square foot on a 


plane surface, and d is the diameter of the wire iu . 


inches. For comparison, the particulars of several lines 
are given in Tables I. and II. ; the former being for 
lines erected in accordance with Board of Trade regu- 
lations, and the latter for lines such as would be erected 
in accordance with what I believe has been usual 
practice. In both cases the cables are insulated with 
vulcanised India-rubber to the thickness specified by 
the Board of Trade, and then taped and braided ; the 
suspension wires are of stranded steel, and the span 
and dip are respectively 200 feet and 5 feet. 


These tables show how considerable is the increase 


required by the Board of Trade in the size of the sus- 
pension wires, and if we now suppose such lines erected 


on the housetops, and calculate out the strains on the 


* See Ezxcrricaz Review, 17th October, p. 461. 


supports, we shall find that it will be necessary to pro- 


vide saddles long enough to take a bearing on two or 
more roof principals, and that the difficulty of finding 
good anchorage for the stay wires will be very con- 


siderable ; indeed, in some cases, it might even be 


necessary to rebuild a great part of the top of the 
house before it would be strong enough to bear the 
strain. It must here be borne in mind that the factor of 
safety for the supports is 12, and if this is to be applied 
to the roof of the house as part of the support, I am 
afraid we shall not be able to find many that will 
satisfy the specified conditions. Tables I. and II. a 
give the strains on the supports and size of stay wires 
for double conductor lines of 7/20 and 19/15 cables ; 
the former for a wind pressure of 50 lbs. per square 
foot and a factor of safety of 12 ; and the latter for a 
wind pressure of 20 lbs. per square foot, and a factor of 
safety of 6. 


“Bize of [Side strain ja Size of ot | 
- | at poin 8 nent:o ressure 
‘ductor. [of support.) wire, | Strain in| lime. 
stay wire. 


19/15 | 1,130 1,598  |19/13 | 1,130 363 


17/20 | 235 | 332 | 7/18| 235 67 | 450 }| Table 


9/15 | 355. | 502 | 7/16| 355 227 | 750 


7/20 | 778 |1104 |19/14| 778 | 160 ue: Table 
1 I. a. 


Coming now to the consideration of overhead tele- 


graph lines, I propose to compare some data concerning 
the Post Office lines given by Mr. Preece, in two papers 
read before the British Association, with the regu- 
lations of the Board of Trade; and to point out the 
modifications which would have to be made in Mr. 
Preece’s figures, before the practice of the one Govern- 
ment Department would conform to the demands of 
the other. The paper read at the 1887 meeting gives a 
table of spans, dips, and strains, at various temperatures 
for the three wires most used by the Post Office; and 
also states that a factor of safety of 4is allowed for all wires 
at minimum temperature, and that the calculations have 


2 
been made from the formula d = =F where “aw” ig 
the weight of one foot of the wire. In Table III., a 


part of Mr. Preece’s table is reproduced ; and, for com- 


parison, the length of span a! is given in each case 
which would correspond to the same dip, if the per- 
missible strain in the wire 2’, and the resultant pressure 


TABLE I.—Wind pressure, 50 lbs. per square foot. Factor of safety 6. 
s 


Insulated cable. | Suspension wire, 
( opper Outside Weight Wind pres- Steel 1 Weight Wind pres- Safe Strain 
7/20 ‘418 ‘108 19/15 ‘360 ‘268 ‘900 1,970 1,980 
7/18 454 ‘141. 1°135 . 19/14 “400 1:00 2,430 2,190 
7/16 ‘502 1°:255 19/14 ‘400 ‘381 1:00 2,430 2,320 
19/18 ‘550 ‘257 1°375 19/14 ‘400 ‘381 1:00 2,430 2,440 
19/16 ‘630 L:575 19/13 ‘460 ‘437 1°15 3,200 2,850 
19/15 ‘670 | 1:675 19/13 ‘437 1°15 3,200 2,970 


TABLE 11.—Wind pressure, 20 Ibs. per square foo:. Factor of safety 4, 


‘Insulated _cable. 
s | | Weight Wind p'es- 
strand, | diameter, | Per foot | surenerfoot | 
7/20 ‘418 ‘108 ‘418 7/17 
7/18 ‘454 ‘141 454 7/16 
7/16 ‘195 *502 7/16 
19/18 *550 ‘257 ‘590 7:16 
19/16 ‘630 ‘630 7115 
19/15 ‘670 ‘470 ‘670 7/15 


Suspension wire. 
Weight Wind pres- Safe Strain 
Diameter, per foot sure per foot working at 
un. tension, insulator, | 
‘168 ‘059 ‘168 650 610 
‘192 ‘077 ‘192 §8650 682 
+192 077 ‘192 850 746 
‘192 ‘077 ‘192 850 814 
. ‘216 . ‘098 ‘216 1,080 974 
‘216 ‘098 ‘216 1,080 1,050 
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“per foot run w! are calculated to Board of Trade speci- 


fication ; if = a/ uw? + (25d)? and = 


TABLE III. 


415! -076 | 270 | 300 | 432 | 180 | 102 
-14| -076 | 210 | 180 | -432 | 180 | 62 


‘No. 74 iron. wire.. 


3° LA 


‘66; ‘028 | 120 | 300 | 246 


3 
1 
No. 12} hard drawn 
0°97) “028 120 180 | 246 
2 
0 


80 | 
copper ... 80 | 50 
‘No. 14 hard drawn ‘019 | 80 | 300 | -201| 54 | 76. 
copper ... .…| 9 0 97] “019 80 | 180 | ‘201 | 54 | 46 


| From this it will be seen that the Board of Trade 
would require from three to four times as many polés 


. which would add considerably to the cost; and would, 
.minish the insulation resistance of the line. Of course 


à -sevéral wires, owing 'to the increased danger of ‘con- 
: .tacts: when the wires are swayed by thé wind ; and 
“even a dip of 10 feet would only allow of a span of 180 
feet for the iron wire, and of 142 feet for the No. 14 
' Mr. Preece’s other paper, which was read at the 1885 
. meeting, deals with the strength of wooden poles, and 
gives some very valuable experimental results obtained 
‘at the Gloucester Road factory, concluding with two 
tables giving the safe diameters of poles for 60-yard 
spans of 17 and 20 wire lines, calculated for a wind 
pressure of 18°75 lbs. per square foot with a coefficient 
of 0°6 and a factor of safety of four. Comparing these 
figures (which, it may be noted, Mr. Preece says are 
well confirmed by the results of practice) with those 


wind pressure in the latter case is 22rd times that in the 
former ; and therefore for lines which are otherwise 
similar, the moment of pressure on the pole will be in- 
creased in the same proportion. Since, however, the 
Board of Trade factor of safety is 12, or three times that 
used by Mr. Preece, the actual strength of the poles 
‘must be as 8 to 1, which means, if they are of circular 
section, that their diameters must be as 2 tol. If the 
length of span is reduced as in Table III., there will be 
from 3 to 4 times as many poles required, each of 
which will need to be from 22rd to 2 times as strong as 
those given by Mr. Preece for his longer spans. . 
A consideration of the results given above naturally 
leads to the question, are all the Post Office lines and 
all the electric lines absolutely unsafe, or are the 
present regulations of the Board of Trade unnecessarily 
stringent ? The answering of the first part of this 
question, so far as it relates to the telegraph lines, may 
well be left to the engineers of the Post Office, who 
have the experience of many years to guide them ; and, 


correct in saying that, in London at any rate, no accident 
has happened through mechanical weakness, although 


26th, 1886, which, played such havoc with many of. the 
overhead ‘lines throughout the country. From these 
facts I can only come to the conclusion that the Board 
.of Trade regulations are needlessly stringent, and that 
if they are .enforced they will be the cause of a con- 
siderable useless expenditure of money ; so much so, 
indeed, that the regulations might almost as well forbid 
the use of overhead lines at all, as their cost will be so 
nearly equal to that of putting the cables underground. 
| As an advocate of underground work whenever possible, 
| I am generally glad to welcome ‘everything which will 
| increase the use of subterranean cables ; but, at the 

same time, J cannot but regret any unnecessary increase 
in the cost of overhead wires, seeing that they may do 


to be used according to the size of wire; a change. 
' ‘by increasing the number of insulators, seriously di- 


the number of polés need not | be. increased to such an .. 
‘extent if a greater dip is-allowed;: but a limiting 
maximum dip is soon reached :in lines carrying 


specified by the Board of Trade, it will be seen that the 


with regard to the electric light lines, I believe I am : 


Some of them were exposed to the storm of December 


such excellent service ‘in ‘opening up new districts, 


which, from the small number or scattered positions of 
their lights, are practically shut out from all chance of 


an electric service by underground cables ; and for this 


reason I would be glad to see an alteration in the Board 


of Trade regulations, which, while providing fora per- 
fectly safe line, would yet allow of that line being . 
_ erected at a moderate cost. = : 


THE SARDINIA STREET STATION. 
THE largest station of the Metropolitan Electric Supply 


‘Company is situated in Sardinia! Street, at the side of 
Lincoln’s Inn Fields, W.C., and is theafirst to be carried 


out in 80 far as the internal arrangements are concerned, 


by the English Westinghouse Electric Company on 
_ its well-known system. The erection of the station 
‘was commenced in the early part of 1889, and the 
building was completed just over a year ago. At the 
‘time, however, only half of the generating plant was 
installed, but now the whole of'the machinery is in 
‘position and the station may be considered as practically | 
‘complete.’ The station occupies a large area of ground, 
and'häs recently been increased’ in size by the aéquisi- 
_ ‘tion ofpaniadjoining building which. was formerly used 

‘by a basket maker; and which is now utilised partly as 


a storeroom and partly for:housing a‘ portion of the staff. 

There are two entrances in Sardinia Street, one 
giving access through the offices to the south side of 
the station, and the other being a cart entrance for coal 


‘waggons to pass into a large shed. Underneath tbis 
shed is a large vault capable of containing 500 tons of — 
coal, which is shot down through trap-doors. Oo the 


eastern side of the shed is situated the fuse room, a 


large oil room and a store room for engine and dynamo 
‘bearings, bolts, and other replaceable parts of the 


machines. The station itself, which is a two storeyed 
building, is on the western side of the shed, and the 
boiler house forms a separate building on the north of 
the station. This house contains a battery of twelve 
Babcock and Wilcox boilers, five being erected on one 


_ and seven on the other side. They are each of about 


210 H.P., are all connected together by a ring of steam 
piping; and work ata pressure of 150 lbs. There are 
three Worthington pumps which supply water to three 


-feed-water heaters of the Babcock and Wilcox type. 


A fan is in course of erection so as to allow of the use 
of forced draught in order to get -up steam quickly, as 
for instance on a fog suddenly occurring. In the 
middle, and throughout the length of the boiler house, 
is laid a narrow gauge tramway for coal trolleys, the 
rails terminating inside tbe large vault already men- 
tioned. Thus the coal can easily be conveyed to the 
boiler furnaces. | 

The engine room occupies the ground. floor of the 


- station, and is very spacious and lofty. A wide central 


passage has been arranged longitudinally,’ and‘ on 
either side are erected five Westinghouse compound 
engines. Of these 10 machines, five are of 250 H.P. 
each running at 280 revolutions, whilst the remaining 
five are of 300 H.P. each and inake 250 revolutions a 
minute. These engines are the largest of the Westing- 
house type yet introduced into this country. In addi- 
tion to these, there are installed in one corner of the 
engine house three smaller engines of 65 H.P. each, 
the speed being 300 revolutions. These three engines 
actuate the exciters. Steam is supplied from a main 


‘steam pipe, asbestos jointed, arranged’ in the form ofa 


ring, suitable branch pipes being conveniently led: off. 


The foundations for all the engines are very well and 


solidly constructed, being composed’ of concrete and 


brickwork. From the large flywheels the belts pass up . 
overhead at an angle of about 30° through ‘belt holes 
into the dynamo room on the upper flñor.. The laiter 
isan equally spacious and lofty’ room containing 10 
Westinghouse alternators running at. 1,050 revolutions, 


and having an output of 125 ‘kilowatts each, the pres- 


‘sure being ‘1,000 volts. ‘The: three exciting dynamers, 


which are also of the Westinghouse type, run at 9.0 
| | D 
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revolutions with an output of 300 amperes at 100 volts, 
-and any one is sufficient to excite the field magnets of 
six alternators. - age 

_ The switchboard is a very complete and. elaborate 
arrangement. It is mounted upon panels of polished 
block slate along one side of the room, with a space of 
about 30 inches left behind, for connections. All the 
wires to switches, cut-outs, resistance frames, &c., here 
converge, the instruments for each machine being 
placed on polished mahogany boards one above the 
other, with the switches within easy reach, giving ready 
manipulation and inspection. The switchboard can 
_properly be divided into three distinct parts ; first, the 
exciter switchboard ; second, the alternating current 
dynamo switchboard ; and third, the distributing cir- 
cuit switchboard. Each exciter is operated from the 
first-mentioned portion of the board, and is entirely 
controlled by the apparatus there. The latter consists 
of three rheostats which are in the field circuits of 
-each exciter, the: three main exciter switches and the 
multiple arcing switches for throwing the three exciters 
together. This is usually done only on changing over 
-from-one machine to: the other. The second portion, 
or alternating current dynamo: switchboard, consists of 
_two single pole switches for each dynamo, one double 
-pole-exciter switch for each dynamo, one ammeter and 
‘one field rheostat. By throwing: in the main dynamo 
switch, the operator simply connects the dynamo to two 
trunk line wires running on the back of the board from 
end to end. There is a corresponding set of wires'for 


each of the alternating current machines, and it is . 


impossible by any manipulation of the switches on the 
dynamo switchboard to throw two dynamos in parallel 
or to short-circuit one dynamo through another, should 
oe! ‘7 standing still, and the other running at its full 


"The third portion of the board consists of a dynamo 
changing switch, a complete set of plugs for cross con- 
necting any dynamo to this particular switch, an 


ammeter, compensator, and a voltmeter for each of 20 


circuits. | 

There is also in each of the distributing circuits a 
transformer which is used simply to furnish a second- 
ary current to the circuit voltmeters. The latter reads 
at 100 volts when the high tension current is at 1,000, 
the ratio of conversion being ten to one. Leek 

Each of these main distributing circuits has also a 
compensator in the voltmeter circuit. This compen- 
sator is set to allow for a certain percentage of drop, 
whatever it may be, on the line, and by its action on 
the voltmeter circuit, the reading of the instrument 
(which is zero reading), is affected in proportion as the 
load comes on the circuit. Consequently it is only 
necessary to alter the rheostat in either the main 
exciter circuit or field circuit of the individual 
machine, in order to bring the needles back to the zero 
point, thus allowing for the drop in E.M.F. on the dis- 
tribution circuit. | - 

From the switchboard proper in the station, the twenty 
circuits from the corresponding number of distribution 
circuit switches are led to the fuse house across the 
yard. The twenty circuits are again subdivided as 
necessity demands. In some cases one of the twenty 
main distribution circuits will be divided again into 
six, or the entire current from one of these main 
circuits may be taken out by one cable. The object 
has been to subdivide the lighting circuits as much as 
possible, but up to the present no necessity for this 
_ subdivision has arisen, other than that due to shutting 
off the current in order to connect a new. subscriber. 
Each of the fuse boards in this house consists of six 
single pole switches, and six fuses of the Warts patent. 
These while quite open, absolately prevent any chance 
_ of an arc being produced between the binding posts, if 
by any means the external line should become short 
circuited. Each circuit is labelled with the name of the 
street in which the cable is laid, and any circuit can be 
cut out as desired. : These cables are then carried into 
a cellar underground where the street mains are brought 
-in. The fuse room is fitted with an elaborate set of 
testing apparatus. | | 


laid. 


À 


The cables employed by the company are of the well 
known Silvertown type, the largest size used being 
37/16, and the smallest, 7/16. The conduits consist 
of iron pipes, cast vertically, and ranging from 3 inches 
to 5 inches in diameter. They are partly laid under the 
footpath, near the kerbstone, and partly under the 
carriage way. In some cases, owing to the existence 
of high cellar arches, &c., the conduits have had to be 
laid so that their upper surfaces are almost in contact 
with the flagstones. Junction boxes have been pro- 
vided at suitable intervals, and. the house connections 
are made by means of loops, no T joints being used 
except in Lincoln’s Inn Fields, where mains were first 


On each consumer's premises are installed a Shallen- 
berger meter, which type, it will be remembered, bas 
come into extensive use in the United States ; a West- 
inghouse converter, and a main switch. The interior 
wiring has to be effected by consumers under the regu- 
lations of the company, and ‘those laid down by the 

The mains are laid in rings s0 as to minimise:the 
danger of extinguishing a number of lights in case of 
a breakdown. All the stations of the Metropolitan 
‘Company: are connected together by trunk mains, 80 
that.one station may take over the load of the other or 
a portion thereof if necessary. | 

Customers are usually charged for light by meter at 
the rate of 7} per Board of Trade unit, which is 
equivalent to id. per eight candle-power lamp per 
‘hour ; but a fixed rate per lamp per annum may be 
arranged. For instance, the charge for an eight’C.P. 


‘lamp, burning on an average three hours daily, is £1 


per annum. The company’s other charges which are for 
annual rent of transformer, main switch and meter, are 
as follows: transformer, £1 per annum for every 50 
eight C.P. lamp, or a less number ; main switch, 7s. 6d. 
per annum, and meter, £1 per annum. The total cost 
is thus brought up to 8d. per Board of Trade unit. The 
station buildings were designed by Mr. Robert Walker, 
A.R.I.B.A., and Mr. Frank Bailey, A.M.I.C.E, is the 
engineer to the company. 


EFFICIENCY OF THE EDISON-HOPKINSON 
DYNAMO AND WILLANS CENTRAL VALVE 


ENGINE. 


VARIOUS tests have been published from time to time 
of the efficiency of Messrs. Willans and Robinson’s 
central valve engine, and the various types of dynamos 
with which they are combined. Ata recent test made 
at Thames Ditton with a large Edison-Hopkinson 
dynamo, constructed: by Messrs. Mather and Platt, of 
the Salford Ironworks, Manchester, a result has been 
obtained giving an efficiency superior to anything pre- 
viously attained. 


The results show an efficiency of engine and dynamo — 


combined, 7.e., the ratio of the electrical power available 
for useful work outside the dynamo to the indicated 
power of the engine of 86°7 per cent. 

The following are the particulars of the engine and 


. dynamo :—Compound double-crank engine with low 


pressure cylinders, 14 inches diameter, stroke 6 feet, 
to work with 120 lbs. steam pressure, driving direct an 
Edison-Hopkinson dynamo, constructed for an output 
of 110 volts, 475 ampères, at 430 revolutions per minute. 
The dynamo has a bar armature (patent No. 4,884, 1886, 
John Platt, John Hopkinson, and Edward Hopkinson), 
and is shunt wound only, and is fitted with a commu- 
tator of hard drawn copper, with mica insulation, with 
four brushes on each rocking arm. 


Resistance of magnets 16 ohms. 
Resistance of armature ... 0°0055_,, 
LEP. 


Hence efficiency 86°7 per cent. 


Consumption of water per I.H.P hour... 21:6 lbs; 
| hour... 25 Ibs. 
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_ In the tests made on this combination, both engine 
and dynamo were worked to a somewhat higher 
load than their normal or specified load, and this no 
doubt would to a slight extent. favourably affect the 
efficiency. Another test was made on a similar com- 
bination working at its normal load, with the following 
results :— 

Resistance of:armature ... 00058 ohms. 

Resistance of magnets ...15°6 ohms. 


000 


, Hence efficiency 833 per cent. 


| | The electrical losses in the first instance are :— 
| Loss in magnetcoïls... 756 watts = 1'4 per cent. : 
Lossin armature ... 1,396 watts = 26 ., 

…… 96 0 per cent, 


Hence electrical efficiency ... 


L 


THE NEW WEST INDIA CABLES. 


THE ss. Westmeath, chartered, for the laying of the:new 
cables which are to connect certain of- the West India 
islands with various points on the continent of South 


America, left, Messrs... Henley’s works at North Wool- 


wich on October 15th. 

It will be remembered that the Wesimeath .was- em- 
ployed for the laying of the Bermuda-Halifax cable, 
and on that occasion she was fitted with cable machinery 
and tanks, which, with some modifications, have been 
retained as originally designed. The vessel was built 
at Sunderland in 1882, is classed A 1 at Lloyds, her 
carrying capacity is 4.400 tons, her length 320 feet, beam 
42°4 feet, depth of hold 28 feet, and H.P 300 nominal. 
She is said to.be-a very comfortable boat, extremely 
steady in a sea way, and possessing unusually good 
accommodation, . | 


From this it follows that the loss in friction in the 
|. engine and dynamo combined is 10 per cent.* of the 
indicated horse-power. 

Messrs. Mather and Platt have constructed a large 
number of dynamos for combination with the Willans 
| engine. Those referred to above are part of a number 
} constructed to the order of Mr. Hargreaves for the City 


| considerably larger output are in progress fur Messrs. 

\ Gatti’s central station in the Strand, and for the West- 

| minster Electric Supply Corporation, Limited, installa- 
tions, 


| City Electric Lighting.— We beg to call the attention 
R of electric lighting contractors to the advertisement in 

our business columns emanating from the City Com- 
! missioners of Sewers with regard to the City lighting. 


~~ anil 


* How is this percentage arrived at?—Eps. Exec. Rev. 


installations of Messrs. Spiers and Pund. Others of a. 


A large party met on board the ship at Greenhith®, 
on October 16th. Among those present were—M. Jules 
Lair, president ; M. Paul Wallerstein, general admini- 
strator ; and M. Ernest Viasto, director and manager of 
works of the French Telephone Company. The works 
company was represented by Mr. Sntton, general 
manager, and Mr. Hatton, manager of works. Among 
the actual members of the expedition are Mr. W. 8. 
Seaton, to whom is entrusted the entire direction of 
the work ; Mr. Theophilus Smith, chief ‘of staff ;. Mr. 
E. W. Stallibrass, engineer ; and Mr. Hall, of Messrs. 
‘Henley’s, chief electrician. 

The total complement on board amounts to 106 per- 


“sos, viz. :—Staff, officers, and engineers, 22 ; cable 


hands and mechanics, 40; crew, stewards, &c., 26; 
firemen, &c., 13; representatives of the Telephone 
Company and passengers,5. 

The cable taken out, 1,021 nautical miles wéighing 


2.558 tons, was manufactured by Messrs. Henley’s ‘or the 
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Société Francaise des Télégraphes Sous- Marins, who 
are also the. proprietors of the cables laid, by the 


“Roddam.in 1888, between Cuba, Hayti, Santo Domingo, 


Caracao, and Venezuela. A portion of the core was 
made by the French Telephone Company in pes} 
an 

sheathed at Henley’s. 


The types of cable and their respective weights per 


‘nautical mile are as follows :—Shore end, 8 6 tons ; 
heavy intermediate, 6°05 tons ; light intermediate, 3°75 


tons ; and main cable, 1°72 tons. The core is com 
of 130 Ibs. of çopper (seven strand) and 150 Ibs. of 


gutta-percha. per nautical mile. , | 


The sections to be laid on the present expedition 
| 


1, Island of Martinique to Paraaribo. (Dutch 


Guiana). Approximate Jength about 685 N.M. 

- 2. Paramaribo towards Cayenne (French Guiana). 
This section: will not be completed on the present occa- 
sion. So much cable as can be-be devoted to this 


segtion will be jaid, the end buoyed, and cable com-. 


pleted. on the next trip. 3 


Approximate length abont 106 N.M. 


3. Mole St. Nicolas, Hayti, to Port-au-Prince, Hayti. 
The sections to be -laid- on one-or more subsequent 


expeditions are :— 


. Completion of section between Paramaribo (Dutch 
Guiana) and Cayenne (French Guiana). 


| Approximate 
length about 252 N.M. 


2. Cayenne to Vizeu, Brazil. Approximate length © 


about 575 N.M. 

3. Puerto Plata, Island of Santo Domingo, to Island 
of Martinique. Approximate length about 670 N.M. 

The total length of the new cables, including stock, 
will be somewhere about 2,500 N.M. 

It will be remarked that the new cables will place 


the system owned by the Socié'é Française des Télé- 


graphes Sous-Marins, in direct communication with 
the Brazilian land lines at Vizeu. The company will 
thus have at one extremity (Santiago de Cnba) of 
their system communication with Europe vid the cables 


of the Cuba Submarine Company, and at the other ter- 


minal (Vizeu) communication with the whole of. the 


_ Brazilian Telegraph system. 


It must be a source of considerable gratification, not 
only to the French telegraph and telephone companies, 
but also tothe management of Messrs. Henley’s, that the 
disasters, financial and otherwise, at one time freely 
predicted, have, at all events up to the present, been 
completely: falsified. The French Telephone Company 
has evidently made considerable preparations for the 
extending its operations, for the new cable-sheathing 
works at Calais are not far off completion. It is ex- 
pected that a good many orders will be received from 
the French Government. One drawback is, however, 
present in the manufacture of sheathed cables, in that 
the core is made at Bezons, and has to be transported 
to Calais to receive the sheathing. There is certainly 
but little difficulty in this transport, since a complete 
system of canals furnishes a cheap and ready method. 


THE BREWERS’ EXHIBITION AT THE © 
AGRICULTURAL HALL. 


THERE is not, as a rule, much attraction for electrical 
engineers at this class of show, and the present exhi- 
bition is much on a par, with those that. have preceded 
it. With the exception of the exhibits of five manu- 


facturers of gas engines, and two small installations ‘of 


the electric light, we did not observe any apparatus 
calculated to interest the electrical fraternity. Bat it is 
the duty of an electrical engineer to understand what 


-he should avoid bringing his person in contact with, 


and notwithstanding there are no line wires to speak of 
at the Islington show, there are many temptations to 


sample liquid concoctions, which, in the form presented 
to the taster, are doubtlessias deadly ag any live wire 


conveying a high potential current. Two of the most 
dangerous of these abominations are to be specially 
guarded against, the one a bran new Irish whisker, 
mechanically given the age of 10 years in about 10 


minutes ; to the taste bearing more resemblance to the 


fires proceeding from the abysmal depths than to 
genuine matured Jameson or Roe. The other bears 
the outward appellation of claret cup essence, but, in 
reality, is nearer akin.to vitriol than to a pleasant sum- 
mer beverage ; the stuff: slightly blistered our finger. 
The most prominent show of gas engines is made by 
the manufacturers of .the “Stockport” gas. engine. 
The exhibit is the more noticeable from one of the 
engines driving a Paterson and Cooper dynamo, which 
supplies six arc lamps. It is claimed for the “ Stock- 
port ” engine that it is still as ecomemicat as any in the 
consumption of gas, with an advantage on its side f 
lower cost of manufacture. | 


The Atkinson “Cycle” gas engine and thé Crossley 


“Otto ” gas engine are also exhibited by the respective 
manufacturers, but there was apparently nothing in 


either that could be noticed as improvements of recent — 


date. 

 Messrs. S. Griffin & Co. have a novelty in a portable 
hydro-carbon-gas-engine. On the one frame is placed 
the usual gas engine and a generator for making gas 
from petroleum. Economy results from this arrangt- 
ment, partly from the greater effect produced in the 


cylinder from ignited gas over the petroleum spray, as — 


in other petroleum engines, and again from the saving 
of trouble and labour in keeping the machine clean. 

The “ Campbell ” Gas Engine Company also run gas 
engines of their type, but this is somewhat similar to 
the “ Stockport ” in essential points. 

Messrs. Harvey Graham show their “ Ritter” patent 
self-acting lubricator for stationary, marine, and loco- 
motive engines. It is worked by a simple mechanical 
motion from any moving part of the engine ; conse- 
quently the feed is automatic, and when the engine 
stops the supply of oil ceases. It is claimed that there 
is in this machine absolute reliability in working, great 
saving in oil, and no noise in action. : | 


REVIEW. 


Rules for the Concentric Wiring of Buildings and 


Ships. By J. D. F. ANDREWS, M.1.E.E, A.M.I.CE. 


These rules are the outcome of the anthor’s experi- 
ence during many years practice as a specialist in the 
employment of concentrie wiring, and he hopes that 


they will form a guide showing those interested in the 


introduction of the system the importance of carrying 
out the work in a uniform and substantial manner, 
applicable to a large systematic commercial business. 
An advertisement on the cover sets forth the advan- 
tages of the concentric wiring over the two-wire 
system, and claims a greatly reduced fire risk, for the 
reason, as the author elsewhere states, that although 
electric lighting is undoubtedly safer than any other 


_ means”of illumination, still many fires have taken 


place, the causes of which have been a source of study 
and discovery to many minds, with the result that they 


have been traced to four causes: first, when the two 
-wires are brought accidentally into contact with each 


other ; second, when a bridge of poor conducting power 


_ forms between the two wires ; third, when the wires get 
broken -by accident or corrosion, and the electricity 


jumps across the gap; fourth, when any derangement 
takes place in the switches, fuses, or fittings whereby 
a loose contact is made. Of all these sources of danger 
in electric light apparatus and wiring there is only one 
—namely, the first, for which a special apparatus has 
been invented to check its effect. The name given to 


this contrivance is the fuse or cut-out, and it consist: 
. Simply of a wire of metal which is easily fusible, and 


as it is the nature of electricity to generate heat in its 
conductors, this wire, which forms part of the conductor 
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to the light, fuses, if the current passing increases to an 
excess, which is what takes place when the two con- 
ductors are accidentally brought into contact. 

It has not been found possible with the existing prac- 
tice of wood casing and two wires to make any provi- 
sion against the other sources of danger, which really 
are the most serious. But by the system of concen- 
tric wiring these dangerous properties have been 


entirely set aside by a mode of construction, and the 


simplicity. and substantial and durable character of 
electric. lighting greatly enhanced. The wires used in 


this system are constructed one inside of the other, 


separated by an insulating substance. By this con- 


_ gtruction the conductors are arranged so near to each 
other that it is impossible for one of the wires to be. 


both, and causing that defect 
which is prote by the fuse. When"any such acci- 
dent does occur, it is contained withi urrounding 
tube conductor, and it only or an i t. 

It is also claimed that concentric wiring is cheaper 
in first cost than the two-wire system ; this we venture 


to doubt, providing that every particular and detail is . 


constructed in accordance with Mr. Andrews’s rules. 
Our opinion is supported by Mr. Rankin Kennedy, who 
says that the single wire system is more expensive to 
erect than. the two-wire system, if the work be properly 
done. 
Considerable care has.been given to render the rules 
complete, so as to embrace all points that may arise in 
practice. From a note at the end, we also infer that 


they are satisfactory to the fire insurance companies ; 


the note states that installations carried out in accord- 


ance with the rules can be insured at the ordinary. 


rates. | 

Some extra rules for ship lighting are appended, 
which should be valuable to those who are not much 
acquainted with electric work on board ship. 


NOTES. 


Telephony in the North.—It is reported that a depu- 
tation from Rothesay has called on'Mr. Muirhead, whose 


_ name has of late come so much before the public in 


connection with the £4 per annum telephone company, 
and he has been asked to estimate for the erection of 
wires.and the establishment of an exchange in Rothesay, 
to be fitted up with French instruments. The Post- 


master-General is also being asked to grant a license to 


carry it on, on the usual terms. 


Accident at a Paris Lighting Station.—Three fire- 
men employed at the electric lighting “ installation ” 


at the Palais Royal, which supplies the Comédie Fran- 


çaise and the neighbourhood around, were injured 


_ Seriously at a late hour on Monday night by the explo- 


sion of asteam pipe connected with the engine. Many 
of the lights in the theatre were extinguished tem- 
porarily, but there was no interruption in the perform- 


ve On Tuesday evening one of the wounded men 
ied. | 


A Curious Break in a Converter Primary.—A cor- 


respondent . writing from Chicago to the New York 
Electrical Engineer, says :—I would call the attention 
of your readers to a sample of wire taken from the 
primary coil of a converter, which shows an apparently 
unaccountable break. The ends of the break are fused, 
while the insulation has not been charred except close 
to the break. There was nothing to show that this was 
caused by any cross with the secondary coil, or by any 
escape to ground. It is accepted by some people as 
being a freak of lightning, and has come to be such a 


common occurrence as to amount to a very serious 


trouble. I would like to enquire whether others have 
noticed this difficulty, and whether there is any good 


explanation to give except a fault in the copper finally 


resulting in a break. 


‘Telephone Communication.—The introduction of the 
telephone to Campbeltown for business purposes is to 
take place this week, when a telephone is to be esta: 
blished between the Post Office and the shipbuilding 
yard. Several business firms in the town have already 
made enquiries with a view to the extension of the 
telephone system, and the establishment of an exchange 
at the Post Office. 


Official Report on the Kemmfler Execution.— Dr 
Carlos F. Macdonald, president of the State Commis- 
sion in Lunacy, has furnished Governor Hill an official 
account of the recent death of William Kemmler, at 
Auburn Penitentiary, by electricity. He says :—“* Com- 
pared with hanging, in which death is frequently pro- 
duced by strangulation, with every indication of con- 
scious suffering for an appreciable time on the part of 
the victim, execution by electricity is infinitely pre- 
ferable, both as regards the suddenness with which 
death is effected, and the expedition with which all the 
immediate preliminary details may be arranged. By 
the latter method the fatal stroke renders its victim 
unconscious in an infinitesimal fraction of a second, so 
small as to be beyond the power of the human mind to 
estimate, while, at the same time, it disintegrates the 
nerve tissues and blood to an extent which insures an 
absoluteness of death in a shorter space of time than is 

_ possible by any other known method. In other words, 
it is the surest, quickest, most efficient, and least painful 
method that has yet been devised.” Dr. Macdonald 
makes the following recommendations :— 1. The 
statute providing for the execution of criminals by 
electricity should be amended so as to provide for but 
one plant, to be located in the central part of. the state, 
in a building especially constructed for the purpose, the — 
apparatus to be in charge of and gs by a com- 
petent, accredited electrician. 2. The ‘engine and 
dynamo should be especially constructed for the pur: 
pose, and should be capable of generating an electro- 
motive force of at least 3,000 volts, in order to insure 
the maximum voltage that would be necessary, and at 
the same time cause no injustice to any electrical light- 
ing company, such as is likely to be the case 80 long as 
commercial dynamos are used in executing criminals. 
3. The voltmeter should be located in the execution 
room, and a competent and responsible official should 
be detailed to take the readings of the meter before and 
at the instant the current is applied. The voltage . 
should not be less than 1,500, nor more than 2,000, and 
should be a matter of official record. The prisoner’s 
resistance should also be taken immediately before 
bringing him into the execution room. x 


L4 


Storage Cars.—There is yet a good time coming for 
the storage battery tramcar. The New York Electrical 
Engineer of the 15th inst, contained figures which show 
that as many storage cars are running to-day as there 
were of the overhead conductor system only two short 
years ago. In such a city as New Orleans, for example; 
the storage system is the only substitute for horses, and 
there, says our contemporary, it will achieve one of its 
greatest triumphs. The advocates of the secondary 
battery on this side will doubtless rejoice to-think that 
the day is not far distant when the same progress will 
be shown in the United Kingdom. 


Increased Business of the American Westinghouse 
Company.—The business of the Westinghouse Electric 
and Manufacturing Company has received an extra- 
ordinary boom during the last month. The shops are 
now running at their full capacity day and night, and 
the company has still orders ahead to keep it busy the 
entire winter. This large increase in the work is 
especially caused by the wonderful success of the 

Street car motor lately brought out. The manufac- 
ture of alternating current apparatus has also gained 
considerably, and the new Westinghouse system of 
alternating current are lighting is rapidly becoming 
a popular method of illumination. _ Ses. 
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Electric Light and Potential Differences.—Sir David 
Salomons has contributed to the October number of 
Lippincott’s a treatise on electric lighting: It is, of 
course, of a popular nature, but the following extract 
may be of service to the ever-increasing race of primary 
battery inventors who will-insist that their galvanic 
couples are pre-eminently suited to the requirements of 
electric lighting :—“ A lamp (incandescent) intended to 
give a certain light with a given pressure would give 
less than half its light with a fall of 10 per cent. in 
pressure. On the other hand, a 4 per cent. increase of 
pressure above the normal would produce at least 
double the light intended.” Primary batteries, there- 
fore, intended for electric lighting become almost use- 
less when the difference of potential at their terminals 
is allowed to fall below 10 per cent. 


The Electric Lighting of Paris and Foreign Material. 
—Le Matin publishes the following remarks on the 
specification of charges of the electric lighting of Paris : 
—“ One of the good results which the Municipal 
Council’s specification of charges imposed on the con- 
_cessionaires of sectors has certainly brought about has 
been to force foreign companies, which hitherto had 
imported their machinery and accessories to manufacture 
in France, which; as will be understood, is a very great 
advantage for French manufacturers and workmen. 
The most striking case is that American company, 
Babcock and Wilcox, the well-known makers of multi- 
tubular boilers. Though for four or five years this 
company has nearly wholly constructed its boilers in 
France, it only entirely carried them out in France 
when the Popp order was given to it. This company 
found itself, by the decision of the Municipal Council, 

before the alternative of refusing the order which had 
been given it—a large order of about 10,000 horse- 
power, intended for a large installation for the electric 
lighting of the city—or of entirely constructing it in 
France. The Babcock and Wilcox Company did not 
hesitate. It entered into an arrangement with Ls 
Creusot, which undertook the construction of the Bab- 
cock and Wilcox boilers.” From this summary of the 
facts, it will be seen that the Babcock and Wilcox Com- 
pany found itself in an exceptionally difficult position, 
on account of the requirements of the Paris Municipal 
Council in regard to the secret construction of certain 
parts of its boilers. Nevertheless, the order was such 
an important one that a tour de force was necessary. 
The company rose to the situation, as may be judged 
from what precedes. 


Electric Trains with Storage Batteries.—The prac- 
titicability of working electric trains by means of 
storage batteries still remains an open question ; but 
recently some continuous trials have been made on 
the Lehigh Avenue Street Railroad in Philadelphia, 
which appear to be of a satisfactory character, though 
the total time during which the trial has lasted is hardly 
safficient to justify very sanguine hopes of the ultimate 
success of the system. On the track in question four 
cars have been operated continuously during the last four 
months with cells of the railroad type described in our 
leading pages. This road has numerous curves, and 
grades as heavy as 54 percent. These have taxed the cells 
to their utmost, the 100 cells on each car frequently 
being discharged at the rate of 45 electrical horse-power. 
During the month of August past, these cars alone 
carried 59,000 passengers, with frequent loads of 100 
passengers on a car. The batteries have frequently 
made runs of 63 miles with a single charge under these 
conditions, thus giving a good indication of their in- 
creased efficiency where the conditions are more favour- 
able as to grades and curves. 


Fire at Boston Caused by Electricity.—It is said a 
fire, which broke out on Sunday last at the office of the 
Western Union Telegraph Company, was caused by an 
electric light wire crossing another wire. Work was 
temporarily suspended. | 


The Electrical Transmission of .Power.—For the 
electrical power transmission installation near Grenoble 
the water is dammed so as to give an effective head of 
230 feet, and is conducted by a steel pipe to the turbine, 
The generating dynamo is coupled directly to the hori- 
zontal shaft of the turbine, and is connected to the two 
cables by an aerial line, by which the power is trans- 
mitted to the motor at Montier, a distance of a little more 
than three miles. The following particulars are from 
Le Genie Civil :—Generator, 300 horse-power, 240 revo- 


lutions per minute; motor, 200 horse-power, 300 re- 


volutions per minute ; pressure, 2,850 volts ; current, 
70 ampères ; resistance of line, 3°474 ohms ; resistance 
of dynamo fields, 0950 ohms; resistance of dynamo 
armature, 0984 ohms; resistance of motor fields, 0:731 
ohms ; resistance of motor armatures, 0°690 ohms ; total 
resistance of cfrcuit, 6829 ohms ; electrical efficiency, 
83 per cent. ;. mechanical efficiency, 65 per cent. This 
plant has been running since November last. 
men are employed—two at the generator and two at 
the motor—each being in attendance for twelve hours, 
A telephone line is run on the same poles as the work- 
ing line. The line has been struck several times by 
lightning, but both generator and motor were fully 
protected. The power is used for driving a paper 
mill, and the cost is found to be much smaller than 
when steam was used. ; 


Are Lamps with Alternating Currents.—Mr. Stein- 
metz, of New York, is stated to have succeeded in effect- 
ing the feeding of 125 arc lights, Westinghouse pattern, 
by means of an equal number of small transformers 
connected in series on a circuit which carried a con- 
stant current of 30 ampéres. Each lamp works at 50 
volts and 10 ampères, so that for each lamp brought 
into circuit, the tension increases about 17 volts in the 
primary circuit, on which, however, it never exceeds 
2,000 volts. The advantage of this system is the reduc- 
tion of the potential in the lamp circuit, while a line 
at high tension is maintained. The lamps are the same 
as for continuous current, but with divided electro- 
magnets. They are fitted with $pecial flat and broad 
carbons, 20 cm. x 5 em. x 08cm. to 15 cm., having 
a durability of 40 hours. The Westinghouse-Stanley 
machine, which supplies the primary current, has a 
high self-induction owing to the induced coil being 


wound with a very large number of turns of wire, and 


consequently the current varies very slightly with ex- 
ternal resistance, about 2 per cent. for tensions varying 
at the terminals from 1,000 to 3,000 volts. In order 


that the lamps should work under the best conditions, 
the speed of alternations of ths current was reduced to 


one-half, the rate adopted being 130 complete periods 
per second. 


Indurated Fibre for Conduits.—We read in the issue 
of the New York Ælectrical Engineer for September 


17th that the use of indurated fibre pipes for under- — 


ground telephone work has assumed considerable 
importance in Philadelphia. It is made by a patented 
process from long wood fibres, separated, washed free 
from all saps and gums, moulded while in a pulpy 


state into the requisite size and shape, and then sub- 


jected to great hydraulic pressure. After this it is 
treated and hardened by a special chemical process, 80 
that it is rendered impervious: to moisture or to the 
action of acids or gas. It is very tough and durable, 
and will withstand very great crushing strains. The 
tensile strength is about 1,100 lbs. to the square inch. 
Its weight is about one-fifth that of iron for equivalent 
servicein pipe form. It will resist over 200° of heat, is 
insensible to the greatest cold, and is easily handled. 
For electric lighting purposes, the man-hole chambers 
are lined with the indurated fibre, the wires are led 
through to the pipes by means of rubber tubes, and the 
chamber is packed with phenicite, a plastic compound 
resisting moisture and high electrical temperatures. 


‘The joints and collars in the service pipes are also 


cemented with phenicite. The pipes are laid in a con- 
crete of cement, sand, and gravel. | 


Four 


le 


V 
St 
a 
h 
8 
e 
V 
t 
t 
| 
a 
C 
t 
r 
8 
( 


| 
| fo 
| ta 
gl 
m 
| T 
w 
| Ww 
th 
| 0 
| | 0 
| a 
| | 
| 
| 
| a 
| 
i 
| 
| 
| L 
| | 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| | 
À | 
| 
| 


THE TELEGRAPHIC JOURNAL AND 


OcTOBER 24, 1890.] 


ELECTRICAL REVIEW. 497 


The Electric Tramcar Accident at Florence, — The 
following account of this unfortunate occurrence is 
taken from a letter to the Standard, and as it 
gives a pretty full description of the accident, 
may be worth reproduction for future reference :— 
The line (about 5 miles in length) is laid partly 
on one side, partly in the centre of the high road, 
winding, by a long loop, up the steep slope of the 
well-known Fiesole Hill, and is worked on Sprague’s 
(American) system, by means of a somewhat compli- 
cated arrangement of overhead wires, which, owing to 
the numerous curves, and to the line changing from 
one side to the other, or being in the centre, are held 
in position by a series of additional wires, fixed to poles 
on one or both sides of the roadway. The two sharpest, 
almost semi-circular, curves occur at a distance of about 
half a mile from the summit level—viz., the Fiesole 
Terminus, one of these curves being less than two 
chains in radius, and the other being so sharp that, in 
order to avoid it, a back-shunt had to be adopted. The 
accident occurred on the first of these curves. A car 


containing 36 passengers (six more than the regulation | 


number) left the summit, and the guard having by 
mistake failed to apply the current to the brake, the 
vehicle rushed unchecked, and with tremendous 
velocity, down an incline of 1 in 14 (7 in a 100), 
left the rails at the tangent of the curve, and rushed 
with terrific force against a parapet wall, five pas- 


sengers being killed on the spot, and 20 more or less 


seriously injured. The immediate and avowed cause 
of the accident is said to be the negligence and in- 
experience of the brakesman, who was himself injured 
and placed under arrest; but, apart from the dan- 
gerously sharp curve referred to, it is difficult to see 
how an efficient and respousible staff, fit to deal with 
so powerful and sensitive a motor as electricity, can 
ever be found to work this line, when a brakesman, 
who on each journey has the lives of 30 passengers in 
his hands, receives the miserable wages of a little over 
two francs per day, and has to be on duty from 6 a.m. 
to 10 p.m. It is needless to say that the service on the 


line was at once and entirely stopped by the local | 


authorities pending the inquiry into the accident, 


which will, moreover, entail on the company heavy 


compensation. It is a question whether, on a line of 
this nature, with steep grades and sharp curves, the 
rack system, or a combination of electric motive power 
and the rack, would not answer much better than elec- 


‘ tric power pure and simple, unless additional and in- 


dependent brakes are provided to ensure safety.” 


Telegraph Cable Construction.—The Times has re- 
ceived the following communication from the Foreign 
Office :—A despatch has been received from her 
Majesty’s Ambassador at Madrid, enclosing copies of a 
Royal decree authorising fresh tenders to be invited for 
the construction of the telegraph cables between the 
Peninsula and the Spanish possessions on the North 
Coast of Africa. The new conditions are slightly dif- 
ferent from those referred to in the notice sent to the 
newspapers on the 23rd of August last from the Foreign 
Office. None of the tenders received in answer to the 
first application have been accepted. The conditions 
(in Spanish) may be seen at the commercial department 
be ser — Office, London, between the hours of 

and 5. 


Electric Light in the City —The City Press, in a 
recent issue, raises the following query :—“ Is it not time 
that some information should be given as to what steps 
are being taken with a view of carrying out the con- 
tracts for electric lighting of the City entrusted some 
months ago tothe Brush Company and to the Thomson- 
Houston Co.? The contracts have, I believe, been 
signed, and there was a limit of time within which 
the works were to be completed, but so far as I know 
not the smallest commencement has been made. Indeed, 
rumour has it that in both instances subsidiary com- 
panies are about to be formed to undertake the busi- 
ness. At any rate we are entitled to know something 
of the matter.” 


Englishmen at Mr, Edison’s.—A few days ago over 
persons, comprising delegates to the meeting of the 


| Mining Engineers and British Iron and Steel Institute, 


visited the Edison laboratory at Orange, N.J., where 
they obtained a peep at the famous workshops. Sir 


John Kitson and many well-known on this side of the — 


water had an opportunity of chatting with Edison, who, 
an American paper says, derived great pleasure from 
the visit. 

The Crocker Wheeler Motor.—These motors (of 
which we give an illustration) are essentially con- 
structed for use with small currents on central 
station circuits. They are made from 4th to 3 H.P., 
and can be put in circuit with either incandescent 
or are lights. The want of such a motor made 
in a perfect style has been long felt in England, the 
motors that have already been supplied not giving 
satisfaction, mainly owing to want of care in the selec- 
tion of material and the construction of details, and 
the success which the Crocker Wheeler motors have 


achieved in the United States, there being over 2,000 
installed in one year, is due to the perfect construction 
of the apparatus, its durability, and greater efficiency 
compared with its size. : They are mainly used at. pre- 


sent for pumps, fans, lifts, small machinery, &c., bat when 


once introduced into England we have no doubt a great 
many uses will be found for them, and we think it 


especially in the interest of central stations to recom- | 


mend the use of motors in order to make them known, 
and no doubt in time a considerable revenue will 
accrue from them. The sole agency for this country 


has been obtained by the General Electric Company, 


Limited. 


Electric Lighting at Harecastle.—Messrs. Woodhouse 
and Rawson, of Kidsgrove, have just completed a very 
successful installation of the electric light at the Hare- 
castle Hotel. The plant consists of a 110-volt dynamo, 
driven by a 10 H.P. engine, which supplies 90 16-C.P. 
lamps. 


The Popularity of Electro-technics,—With reference 
to our Note under the above heading, we are inform 
that of the 596 students receiving technical instruction 
several hundreds are men already in the electrical in- 
dustry who are engaged in electrical factories during 
the day, and who are therefore already provided for. © 


Electro-deposition.—Prof. Andrew Jamieson states 
that our calculations last week on the electro-deposition 
of copper exactly bear out his own figures at page 345 
of the 6th edition of Munro and Jamieson’s pocket- 
book, viz. :—1 lb. of pure copper deposited requires 
‘4 H.P. We might have added that this will be at least 
‘6 to ‘8 H.P. indicated, taking everything into account. 
We hope that Mr. Jamieson may be able to endorse our 
further contribution to this subject. 
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The 0, 8S, A.—On Friday evening last, the Old Students, 
Association of the City and Guilds of London Institute 
held their sixth annual dinner at the Holborn 
Restaurant, with Dr. Sumpner in the chair. Amongst 
the guests, we noticed the familiar faces of Profs. Perry 
and Silvanus P. Thompson, Mr. Kapp, Mr. A. P. Trotter, 
Mr. Biggs, Mr. Saunders, Q.C., Sir Owen Roberts, and 
others. Several good speeches, appropriate to the occa- 
sion, were made during the course of the evening, and 
these were alternated with songs and instrumental 
selections. The number of old students present did 
not adequately represent the strength of the Associa- 
tion; but we trust that through the energetic 
endeavours of Mr. W. B. Esson, the President-elect, 
Messrs. Reckenzaun, Albion Snell, and Reginald Jones 
(secretary), a new impulse will be given to the gather- 
ings, whether for serious business or social enjoyment. 
Six years is not a very extended period upon which to 
form a judgment upon the future of the “ Old Students,” 
but we believe that, in view of the number of young 
men now studying for the electrical profession, such a 
body might develope into one of a highly useful nature 


_ inafter years, and we hope that now the helm of the 


Association is in the hands of practical men who can 
understand and appreciate the wants of their members, 
the new session will be the turning point in the some- 
what chequered career of these budding scientists and 
engineers. Success or failure in newly-formed societies 
may generally be attributed to those in office as much 
as to any special inducements which may be offered to 
intending members. Good leaders will always com- 


. mand a large following, and we shall now expect that 


esprit de corps amongst the Old Students which has 
hitherto been somewhat lacking. To the President- 


- elect and his fellow-workers we wish all success, for 


we feel well assured that nothing will be wanting on 
their part to deserve it. 


Telegraphic Communication with France,—A tele- 


gram from Paris, dated yesterday, says :—‘“ At a 
Cabinet Council held this morning it was decided to 
sanction the laying of a new telegraphic cable between 
France and Denmark, in order to obviate the frequent 
interruptions of communication at present occurring 
between the two countries. The Ministers also decided 
to establish telegraphic connection between Marseilles 
and Tunis, and Marseilles and Oran. 


The Whittingham Magazine Fuse.—To replace an 
ordinary cut-out fuse when burnt out it is necessary to 
perform several small operations which entail a certain 
amount of trouble, and there is, besides, a risk that the 
clamping of the wire to the frame may not be efficiently 
done. In the Whittingham cut-out (an American device) 
the burnt out fuse is replaced by simply turning a knob 
through a half revolution. The fuse wire is contained in 
a small non-conducting cylinder carrying on its spindle 
a spool on which is wound the fuse wire. On turning 
the cylinder a wedge-shaped flange or its periphery 
serves to open a spring jaw, and as the thick end of 
the flange leaves the clip the jaws come together and 
catch the end of the fuse protruding from the rear 
of the wedge. Another half turn of the knob causes 
the sharp end of the flange to enter between the jaws 
of the other clip and spread them apart as it passes. 
The end of the fuse being now held by the first clip, 
is drawn out from the spool as the cylinder is turned. 
When the revolution of the cylinder is completed both 
clips are in action and the fuse wire is firmly held. 
The convenience of this arrangement is undoubted, but 
the idea of a magazine fuse is not new, as we have the 
recollection of seeing such a device some six years back, 
the manipulation in replacing a burnt out wire was 
accomplished by the simple plan of opening and 
shutting the lid of the fuse box. 


Whitby Applies for an Order.—The District Local 
Board of Whitby (Yorks) will apply to the Board of 
Trade for a provisional order. 


Interesting to Engineers, — The Journal of the 


Franklin Institute for this month contains the first 


portion of a paper by Chief Engineer Isherwood, 


U.S.N., on “The Processes of Steam in its Develop. © 


ment of Power by means of the Steam Engine.” It ig 


__a reprint of the lecture delivered by this gentleman 


before the Sibley College of the Cornell University, 
Ithaca, N.Y., in December last. We also note a paper 
in the “ Transactions of the American Society of Civil 
Engineers” for July last, and which has just come to 
hand, by Prof. Robert H. Thurston, entitled “A 
Practical Method for Reducing the Internal Wastes of 
the Steam Engine.” | 


The Ferranti Mains.— It is stated that so much 
of the new cable is down and at work, that the 
induction effects, which so greatly troubled the Post 
Office authorities, have been quite elimated, and every- 
thing is now running well; we believe this statement 
is not yet borne out by facts, and is decidedly prema- 
ture. 


Strike of Telegraph Operators.—Some inconvenience 
was caused lately on the Mackay system in the United 


States by a strike amongst their operators, but it appears 


to have soon been terminated by the demands of the 
operators being granted in full. The demands were. 
for increased wages, and a promise that only competent 
men would be employed. This latter request arose from 


‘ the custom of telegraph pupils being employed to work 


for nothing until they become expert in the use of the 


instruments, when they generally offer to work at a 
certain station for $10 a month less than the ordinary 


operator is being paid for it. 


Accumulator Explosions,—The Daily Telegraph of 


. Tuesday had the following paragraph in “ London Day 


by Day” :—An extraordinary explosion took place the 
other day on board Earl Poulett’s steam yacht, the 
Pathfinder, while lying in Portsmouth Harbour, but, 
fortunately, without injuring anyone. The vessel is 
lighted throughout with the electric light. Formerly 


the accumulators were stowed in the coal bunkers, but, - 


as the spot was not easy of access, they were this 
season placed on deck, encased in lead and covered with 


teak. The dynamo was worked by a small boiler in 


the engine room, which also heated the water for 
general supply throughout the vessel. During a violent 
storm of rain the steward reported a leak in his cabin 
from the deck, and, on going to examine the cause, 
Lord Poulett discovered that the water came down the 
hole through which one covered wire passed from the 
accumulators and went to the dynamo. As it was rather 
dark, he struck a wax match, and immediately a terrific 
explosion took place, the yacht being shaken from stem 
to stern. On going on deck, Lord Poulett saw that the 


whole of the accumulators had exploded, blowing the . 


teak cases to pieces, and sending the glass fragments 
and the splinters into the air. The dynamo was running 
at the time, and only ten minutes previously his lord- 
ship and the engineer had been examining the cells, 


_ with the lids of the cases open, to see in what state the 


acid was. Each cell had a vent-hole on the top for 
escape of air and for ventilation, so that how the ex- 
plosion originated remains a mystery. The electricians 
declare it to be one of the most extraordinary things 
they have ever known, and can in no way account for 
it, as it has hitherto been thought that under no cir- 
cumstances could gas be generated in accumulators. 
It would be satisfactory, therefore, if scientific men 
could find some solution to the problem, otherwise 
launches and yachts, where electricity is employed, 
will be looked upon as too dangerous for holiday 
cruising. | | 


Subway Rentals.—The electric light companies com- 


_ plain that the rental for ducts in the new subways in 


New York are prohibitive, that some companies are 
being illegally favoured, and that there is no way of 
deciding the matter except by appeal to the law courts. 
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The Institution of Civil Engineers,— Amongst the 
subjects suggested for papers for the forthcoming session 
of this Institution are the following :—“ The Lighting 
of Railway Carriages by Oil, Gas, and Electricity Com- 
pared ;” “Electrical Traction for Roads and Railways ; ” 
“The Design and Arrangement of Electric Supply 
Stations and of Electric Distributing Apparatus for 
Domestic, Trade and General Service in Towns, par- 
ticularly as to Economy and Safety ;” “ The Compara- 


tive Advantages of Gas and Electricity for Lighting | 


Purposes ;.” “ The Application of Electricity to Bleach- 
ing ;” “Electric Mining Machinery for Pumping, 
Hauling, and Coal-Cutting in Mines and Collieries ; ” 


“The Application of Electricity to Smelting and Metal- 


lurgical Operations;” “The Electro-Deposition of 
Copper ;” “ The Cost of the Production and Distribution 
of Electrical Energy ;” “ The Distribution and Applica- 
tion of Electric Power in Towns ;” “ Electrical Measur- 
ing Instruments, such as Ammeters, Voltmeters, Power- 
Meters, and Supply Meters.” 


National Telephone Company, Limited, Glasgow 
District Electrical Society.—This society was inau- 
gurated on Thursday evening, the 16th inst., D. 
Kinross, cashier of the company, presiding. The office 
bearers and committee of management were appointed 
for the ensuing session. The first paper of the session 
was read by Mr. Aitken, district engineer of the com- 
pany, his subject being “ The Exchange.” He recom- 


mended single core for all non-multiple boards for — 


compactness and speedy operating. His paper was very 
interesting and instructive, and was well received by a 
large gathering of the employés. 


NEW COMPANIES REGISTERED. 


Petronite Syndicate, Limited.—Capital £6,060, in £1 
shares. Object: To adopt an unregistered agreement 
of Ist October, entered into with Wm. Sinclair, of 
Hull. To acquire and work patents, inventions and 
secrets relating to the preparation of enamel, varnish, 
damp coursings, insulators, coating for submarine 
cables, &c. Signatories (with 1 share each), F. Gordon 

Pape, Wm. Gillyott, C. Muirhead, *G. Bohn, *D. W. 
_ Sissons, J. B. Willows, and T. H. Sissons, all of Hull. 


The signatories denoted by an asterisk, and R. Barton | 


and Thos. Bailey, are the first directors. Qualification, 
£100 in shares stock. Remuneration, £10 10s. each 
per annum, and, in addition, 10 per cent. on all moneys 
received on the sale of all or any of the patents or 
secrets of the company. Registered office, Cogan 
House, Bowl Alley Lane, Hull. Registered 16th inst. 
by J. A. Jackson and Son, Hull. 


Electro-Chemical Syndicate.—Capital £5,000, in £1 
shares. Objects: To acquire and develop patents, and 
to carry on any business, whether manufacturing or 
other, in connection with the working of the same; to 
_ acquire or to construct engines, machinery, and appli- 
ances of all kinds. Signatories (with 1 share each) : 
C. C. Marriott, 57, Lavender Sweep, S.W. ; T. Tranmell, 
Monument Buildings; G. W. Crosby, 20, Abchurch 
Lané; G. Fumey, Dashwood House; A. Bissland, 4, 
Copthall Buildings; J. H: Waldock, 16, Chadwick 
Road, Peckham; E. J: Wills, 46, Mortimer Street, 
W. Registered 16th inst. without special articles of 
am Fa by Lovell and Trunmell, Monument Build- 
ings, H.C, 


British Insulated Wire Company, Limited.—Capital 
£60,000 ‘in £5 shares. Objects: To manufacture and 
deal in wire, wire ropes and cables of all kinds, and to 


carry on business as electricians and as manufacturers of 


and dealers in electrical apparatus. Signatories (with 1 


Share each): J. B. Atherton, J. Atherton, Huyton, Lan- 


cashire ; T. P. Hewitt, S. H. Hartley, Prescot; W. E. 
Brigg, Keighley, York; J. H. Dodd, Liverpool; J. 
Beckett, Huyton. The signatories are to appoint the 
first directors, remuneration £200 per annum, and in 
addition 10 per cent. of the nett profits remaining after 


£1,642 11s. 11d. has been charged for additions to s 


payment of 10 per cent. per annum dividend on the 


ordinary shares. Registered 20th inst. by T. T. Hall, 


22, Chancery Lane; solicitors, J. and H. Gregory, Leslie 
and Hartley, Liverpool. 7 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Schanschieff Electric Light and Power Company, 
Limited.—At a general meeting of this company, con- 
vened by the liquidators, and ‘held at 32, Poultry on 
the 17th inst., the accounts of the liquidators, showing 
the manner in which the winding-up of the company 
has been conducted and its property disposed of, were 
laid before the meeting, and were approved and 
adopted. It was further resolved that the accounts, 
books, and documents of the company may be destroyed 


after the lapse of three months. 


National Telephone Company, Limited.—The annual 


return of this company, made up to the 12th July, 
was filed on the 17th inst. The nominal capital is 


£4,000,000, divided into 740,000 ordinary shares of £5 
each, 15,000 first preference shares of £10 each, and 
15,000 second preference shares of £10 each. The 
shares taken up are as follows : 438,984 ordinary, upon 


which the full amount has been called ; 15,000 t 


preference, upon which the full amount has been 
called ; and 15,000 second preference, upon which £8 
per share has been called. The ealls paid upon 
ordinary shares amount to £2,194,920, upon first pre- 
ference £150,000, and upon the second preference 
to £120,000. : | | 


Andrews and Preece, Limited.—The statutory return 
of this company, made up to the 14th August, was filed 
10th ult. ‘The nominal capital is £25,000 in £10 shares, 
300 of which are deferred shares ; 599 shares are taken 
up, 300 and 226 ordinary being considered fully paid. 
Upon 73 ordinary shares £5 per share has been called 
up, the calls paid amounting to £345, and unpaid to £20. 


Thorneburry Miners’ Safety Lamp Company, 
Limited.—The statutory return of this company, 6 
up to the 17th ult., was filed on the day following. 
The nominal capital is £50,000, in £1 shares. 30,050 
shares are taken up, 20,540 of which are considered as 
fully paid. Upon 7,480 shares 15s. per 
called, and upon 2,030 the full amount. The calls paid 


amount to £6,968, and unpaid to £672. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Eastern Extension, Australasia and China Telegraph 

Company, Limited. As 
The following report and accounts for the half-year ended 30th 
June, 1890, was submitted to the thirty-fourth ordinary general 
meeting, 22nd October, 1890, held on Wednesday last, at Win- 
chester House, Sir John Pender in the chair. 


“ The usual statements of account for the half-year ended 30th 


June, 1890, are herewith submitted. 

“The gross receipts, including Government subsidies, have 
amounted during that period to £254,856 183. 10d. against 
£256,757 3s. 2d. for the corresponding half-year of 1889. 

« The working and other expenses, including £24,508 3s. 10d. 
for cost of repairs to cables and expenses of ships, absorb 
£76,670 93. 3d. against £73,773 103. 2d. for the corresponding 
period of 1889, leaving a balance of £178,186 9s. 7d. From this 
is deducted £2,960 193. 7d. for income tax, and £38,549 14a. 7d. for 
interest on debentures and contributions to sinking funds, leaving 
£136,675 15s. 5d. as the net profit for the half-year. Agai sesh this 
quarters, 
and £712 16s. 1d. for expenses in connection with the recent Paris 
International Telegraph Conference, leaving an available balance 
of £134,320 7s. 5d. | 

‘ One quarterly interim dividend of 1} per cent. amounting to 
£31,250, has been paid during the half-year, and another of like 


‘amount will be distributed on the 15th instant, leaving 


£71,820 7s. 5d. to be carried forward. : 
“The duplication of the New Zealand cable, and the 


-renewal.of the Madras-Penang section referred to in the last re- 


port have been successfully carried out during the half-year under 
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review, and the cost, amounting to £188,433 15s. 6d. and 
£80,848 1s. 3d. respectively, has been charged to the general 
reserve fund, which, after being credited with the profit of 
£21,108 3s. 4d. made on the sale of investments, and the interest 
received oi Gr the half-year, now stands at £472,713 15s. 3d. 

“ The subsidy granted by the Spanish Government in respect 
of the Manila cable expired on the 1st May last, when the balance 
of the 5 per cent. debentures issued to provide the capital for this 
cable was paid off, and as the interest and sinking fund contribu- 
tions have now ceased, there will in future be a saving of revenue 
on this account of about £5,000 per annum. 

“The company’s £320,000 six per cent. debentures mature 
for ent at par on the lst February, 1891, and your directors 
have decided to pay them off on that date by issuing a similar 
amount of 4 per cent. mo e debenture stock. An extraordinary 
general meeting will be held immediately after the ordinary meet- 
ing at which the necessary resolution will be submitted for the 
shareholders’ approval. 

“ Negotiations have been entered into with the Governments 
of Australasia for the establishment of reduced rates to Australia 
and New Zealand, and the matter is now under consideration in 
the colonies. : | 

‘“ Arrangements have also been made with the Indian Guvern 
ment for improving the International service ; in connection with 
which the company has decided to duplicate the Madras-Penang 
cable, and a contract has accordingly been entered into with the 
Telegraph Construction and Maintenance Company for carrying 
out the work, which is expected to be completed early next year. 


“During the Hd the Tonquin-Hongkong section has | 


been partially renewed by the insertion of 67 nautical miles of 
new cable, and the operation will be continued as opportunities 
occur until the line is put into good order. 

“The company’s maintenance ships have been employed on 
* various cable repairs, but no interruptions materiaily affecting 
the revenue have occurred during the past six months. Un- 
fortunately, however, since the close of the half-year pe pa 
communication with Australia has been totally interrupted, from 
the Jlth to the 20th July, in consequence of the sudden and 
simultaneous breaking, through volcanic action, of the three Java- 
Australian cables near Banjoewangie (Java). This was the more 
disappointing as it was only last year that the cable to Western 
Australia was laid mainly with a view to averting such a con- 
tingency, but as only two interruptions from volcanic causes have 
been experienced during a period of nearly 20 years, it is ho 
that the cables will now have a long immunity from er 
trouble of this nature.” 

The Cuarrman, after going over the figures in the report, said 
the increase in working expenses was accounted for by the fact 
that the repairs had been heavier than the corresponding period 
of last year. The laying of the duplicate cable between Australia 
and New Zealand had since the last meeting been successfully 
completed, also a partial renewal of the Madras-Penang section ; 
the cost of the two operations had been debited to revenue 
account. He had often had occasion to explain to them that the 
object of the company was to keep down capital and keep the 
system in thorough repair; in that way satisfactory dividends 
were obtained, and a goodly sum placed to the reserve. On 
account of the Manila subsidy arrangement having expired and 
the paying off the capital required for this cable, the company 
would save about £5,000 a year. The 6 per cent. debentures 


_ would be shortly changed to 4 per cent. debentures ; a resolution 


to this effect would be brought before them at the close of the 
present meeting. Passing on to the question of cable renewals, it 
was. à necessity to have duplication, so that the revenue would 
never be disturbed. Unfortunately they had nine days’ inter- 
ruption on their cables to the Australian colonies, although they 
had three cables at work; this was caused by an earthquake. 
Although rare, a similar occurrence to this happened about 20 
years ago; this showed the importance of duplicating even with 
three cables. It was in one sense unfortunate, though in another 
it was satisfactory to see how soon repairs could be effected. All 
these things led him to think that there was no company in the 
world which could compete with them. That was their strength ; 
they were not monopolists, for they had no exclusive concessions, 
but they had gradually built up their position, and now they were 
impregnable. Coming now to the subject of the reduced tariff to 
Australia, the speaker said there had been a great deal of discus- 
sion. The present tariff, 9s. 4d., was reduced by them from 10s. 8d. 
five years ago. They were fully recouped for the temporary loss 
in about three years. Another agitation had now begun for a 
further reduction. Conferences were held with the Agents-General 
in London, men who were eminently qualified to look after the 
interests of the Colonies, and with them they resolved, in face of 
the increasing vitality in the merchant life of Australia and a 
guarantee from the Government, to reduce their charge to 4s. So 
confident did the board feel of the success of the scheme, that 
they were taking half the risk. The increased income to the com- 
pany would more than justify that action, and at the next meeting 
pe 4 would be able to speak of the success of the scheme.: Speaking 
of the Paris Conference, he would remind honourable shareholders 
that they anticipated things would go rather hard with them; such 
had not been the case, however, and they came out of the Con- 
ference unscathed. In conclusion, the speaker dwelt with satisfac- 
tion on the arrangement made with the Indian Government as to 
cable work in that part of the world. 

The report was then formally moved and seconded. 

A few questions were satisfactorily disposed of, and the report 
and accounts were adopted. hate 


At the conclusion of the ordinary business, an extraordi 
eral meeting was held for the purpose of considering the fol- 
owing resolutions :— 
(a.) “ That the board of directors be, and are hereby authorised 


from time to time to create and issue mortgage debenture stock of 


the company to an amount not exceeding one-third of the share 
capital of the company for the time being issued and paid up, 
upon the terms that the aggregate amount of the said stock for 
the time being in issue, and the interest thereon, shall rank pari 
passu as à first charge on the undertaking and revenue of the com- 
pany, the stock to be issued at such times, in such amounts, and 
on such terms and conditions as the board shall from time to time 
determine, for the purpose of redeeming by exchange or otherwise 
the outstanding debentures of the company, or any other Er 
to which capital of the company may be lawfully applicable.” 

:(b.) “ That the board be, and are hereby authorised to make 
such provision as they think fit for the registration and transfer 
of mortgage debenture stock, and for the delivery of certificates 
thereof, and for the payment of the interest thereon, and generally 
as to the form and incidents of all documents relating to the said 
stock, but so that no such provision be inconsistent with paragraph 
(a) of this resolution.” 

hese were carried unanimously, and the meeting dispersed. 


Brazilian Submarine Telegraph Company, Limited, 


Tue thirty-fourth ordinary general meeting was held at Win- 
chester House, on Wednesday, under the presidency of Viscount 
Monck, who in his address remarked that the working of the com- 
pany was satisfactory. They had paid a dividend of 74 per cent. 
added £40,000 to the reserve fund, and paid off debenture debts to 
the amount of £15,300, which was shown in the report published 
in the Review last week. There were favourable indications, so 
far, for the next half-year. Notwithstanding a satisfactory evi- 
dence of the state of things, they had undoubtedly a rock ahead of 
them, which was the termination of their concession, and which 
would run out in two years or a little over. Many things were 
being done, and he could assure them that the watched the 


_interests of the company with increasing vigilance as the time 
arrived for proper action. At the last meeting, observations were . 


made with reference to-statements in the original prospectus of 
the company. This was a subject on which be was very sensitive, 
as he was then, as now, chairman, and practically responsible for 
that prospectus. Of the feeling and disposition of the gentleman 
who made the remark towards the board he had not a word to 
say, as the utmost good feeling prevailed. He said truly that 
there were statements made with reference to a probable yield of 
14 per cent. Now what they did on that occasion was 
an endeavour to establish a relation between the general 
mercantile movement in the kingdom and telegraphic com- 


munication. They did this on the experience of others; 


figures were quoted which were open toall. They said that the 


trade to and from the Brazils might be expected to yield 15 per 


cent.; it had nearly reached that point, and if they considered 
everything that had been done, he (the speaker) thought the 
management was open to little objection. During the period 


of their existence, 16 or 17 years, they had never paid divi 


dends less than 5 per cent., while on some occasions they had 


reached 7} per cent. The whole of the system had been d pli- 


cated out of revenue, and if the whole of the debentures raied 
for that purpose were now paid off there would still be a sum of 
£2,000 for reserve. The plant was in excellent order ; the lines 
were working well; the receipts for the half-year showed an in- 


erease on the previous half-year. A decrease in the London ex- 


nditure was accounted for by the absence of law charges. An 
item in the account which was very large was the laying of land 
lines, which was not likely to occur again. In conclusion, the 
chairman referred to the death of Dr. Taylor, their Brazilian repre- 
sentative, whose place had now been filled 


Retiring directors and auditors being ‘re-elected, the proceed- 


ings terminated. 


The Consolidated Telephone Construction aud Main- 
tenance Company, Limited.—This company has declared an 
interim dividend for the half-year at the rate of £6 per cent. per 
annum on the preference shares and £5 per cent. per Ænnum 
on the ordinary shares, both less income tax, payable on 
November 14th. 


West. India and Panama Telegraph Company.— 
The board recommend a payment of 6s. per share to June 30th 
last on the first preference shares, and £3 per share on account of 
arrears on the second preference shares. The sum of £1,500 is to 
be placed to reserve, leaving a balance of £322. 


TRAFFIC BECEIPTS. 


_, The Western and Brazilian Telegraph Company, Limited. The receipts ter the week 
ending 


October 17th, after deducting the fifth of the gross receipts payable 
to the London Platino-Brazilian Telegraph Company, Limited, were £3,542. 
The Brazilian Submarine Telegraph Company, Limited. The traffic receipte for 
the week ending October 17th were £4,801 
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| SHARE LIST OF ELECTRICAL COMPANIES. 
| Present Stock or Coens Closing Business done 
f Share. (Sctober 16 16). (October 23.) 1800. 
e 
, 
r 250,000! | African Direct Telegraph, Ltd., 4 p. c. Deb. Regd. end 100 98 —101 99 —102 
1,549,1601| Anglo-American Telegraph, Limited … | Stock | 49k— 50}xd| 49 — 50 xdj . 504 494 
2,725,4201 Do. do. 6p.¢. eferred . 85 — 86 xd] 85 — 86 xd) g5} 
d 2,725,4201 Do. do. Deferred ... 13§— 14} 13 — 13) 13} 
e 130,000 | Brazilian Submarine Telegraph, Limited .. eee us ioe 10 114— 12} 113— 12} 123, 114 
e 84,5001 Do. do. 65p.c. Bonds... 100 100 —102 100. —102 
e 75,0001 Do. ‘do. 5 p. c. 2nd Series, repayable J une, "1996 100 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 68,416...  … 3 1j— 1} li 1} a 2 
e 63,416 Do. do. Preference, Nos. 1 to 63 416 aS 2 lj— 2 1i- 2 : 
r $7,216,000 Commercial Cable, Capital Stock … $100 102 —104 102 —104 . 
8 224,850 | Consolidated Telephone Construction and Maintenance, ‘Ltd. ... | 14/- 
y 20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 es 20,000 | Stock 5 5} 5k— 5} 
d 16,900 | Cuba Telegraph, Limited … oes 10 114— 12 114— 12 
h 6,000 Do. do. 10 p. c. Preference int 10 17 — 18 17 — 18 
12,931 | Direct Spanish Telegraph, Limited vee (£4 only paid) ae 33— Akxd) 33— 4}xd} 4 31 
6,090 Do. do. Bi ©. 9 — 10 9 
60,710 | Direct United States Cable, Limited, 1877 20 10$— 105 10g— 10§ 10% 1 
400,000 | Eastern Telegraph, Limited, Nos. 1 10 13§— l4gxd| 13§— 14} ist 
70,000 | Do. 6 p. ¢. Preference 14— 15} 15}xd| 143 
200,0001 c. Dehs. (1879 issue), re ay. Aug. 1899 100 106 —109 | 106 —109 
q 1,290,00017 | Do.. . c. Mortgage Debenture Stock Stock 104 —107 104 —107 
250,000 | Eastern ustralasia and China Telegraph, Limited 10 14 — 14}xd| 14§— l4gxd) 14} 14 
\- 320,000! Do. 6p.c. Debentures, repay. February, 1891  … 100 100 —102 100 —102 
* 91,8001; Do. : p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. reg. 100 102 —105 102 —105 1014 ie 
0 325,200! Do. 5 p. c. Debentures, 1890, redeem. ann. drgs. to bearer 100 102 —105 102 —105 Te 
d 145,3001| Eastern and South African Tel., Ld., 5 p. c. Mort. Deb., 1900reg.| 100 101 —104 101 —104 
0 198,2001 Do. do. . do. «40 bearer 100 eee eee 101 —104 
i- , ae 45,000 Electric ‘Construction, Limited, Nos. 101 to 45,100 ie 40 10 7i— 8 74— 8 74 
f 19,900 | *Electricity Supply Co. of Spain, Nos. 101:to 20, 000  … 5 4$— 5} 4i— 5} | 
h 70,000 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23 001 to 70, 000 2 5— 5} 5 — 5} 53 44 
e 67.385 Elmore’s Wire Manufacturing, Limited, Nos. 1 to 67,385 2 ii 24 13— 2} 
Le ; issued at 1 pm. all paid (45 paid) 
je 20,000 | Fowler-Waring Cables, Nos. 301 to 20,000 ... (£3 only ” 5 3i— 4 2i— 3 
eo 180,227 | Globe Telegraph and Trust, Limited re cee soo 10 8i— 94 9 — ar 9 R13: 
of 180,042 Do. do. 6 p. c. Preference ... 10 16 14ÿ— 1 143 144 
e, 150,000 | Great N orthern Tel. Company of Copenhagen ... ese 10 153— 16} 15$— 164 | 16} 13} 
or 15,9001 . Do. do. 5 p. c. Debs. (issue of 1881) de 100 101 —104 101 —104 , 
n 230,009! Do. do. do. (issue of 1883) ...| 100 104 —107 104 —107 
Lo | 9,3341 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 114— 12} 11}— 12} 
at | 5,334 Do. 7p.c. Cumulative Preference, Nos. 2,667 to _— 10 11}— 12} 114— 124 | 
of 41,609 India-Rubber, Gutta-Percha and Telegraph Works, 194 19} 19 
is 200,000! Do. do. 44 p. c. Deb., 1896... a és 100 100 —102 xd] 100 —1 
17,000 Indo-European Telegraph, Limited... 36 — 38 
v* 88,348 | London Platino-Brazilian Telegraph, Limited in a 10 64— 74 64— 74 
F 109,0007 Do. do. e. Debentures 100 105 —108 ‘105 —108 
1e 3 43,900 | *Metropolitan Electric Supply, Limite » Nos. 6,101 to 50,000 .. 10 54— 6 5 — 5+ | 63 5k 
438,984 | National Telephone, Limited, Nos. 1 to 438,984 . 43— 48 4— 4) 44 43 
d | 15,000 Do. 6p. c. Cum. Ist Preference .. 10 12}— 12} 12 — 124 
16 15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 _ 9i— 104 91— 10} 
d 2 20,000 Oriental Telephone, Ltd., Nos. 80,001 to 300,000 A only paid) 1 s— à À à ; 
id 4 South of En ele one, t rdinary, Nos. | ER 
2,561 to 8,600, 98,251 to 300,000 ... … 
a ( - 20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 a— 8 24— 8 
of | 3,381 | Submarine Cubles Trust is Cert. | 113 —117 113 —117 
- 78,949 | Swan United Elcctric Light, Limited és on only paid) 5 5}— 5} 53 | 5 5} 
n- 37,350 | Telegraph Construction and Maintenance, Limi 12 43 — 45 43 — 45 45. 44 
x- 150,000! Do. do. do. 5p.c. Bonds, red. 1894 100 100 —102 100 —102 7 
‘n 58,000 | United River Plate Telephone, Limited ... 5 3 4 3— 4 
d | 146,128! Do. do. 5 p. c. Debenture Stock...  .… | Stock 90 — 94 90 — 94 
ne .  8,2001 Do. do. 7 p. c. Debs., Nos. 1 to 1,000 100 ase ave 
e- 15,609 | West African Telegray:h, Limited, Nos. 7, 501 to 23,109 .. 10 92 8i— 94. 
290,9001 Do. do. do. 5p.c. "Debentures ose on 100 98 —101. 98 —101 
._ 30,000 | West Coast of America Telegraph, Limited es one 10 44— 5 44— 5 . 43 44 
150,0001 Do. do. do. 8 p. c. Debs, repay. 1902 de 100 102 —107 102 —107 108; 103 
64,174 | Western and Brazilian Telegraph, Limited pen 15 11}— 113 11 — 11} | 114 113 
27,873 Do. do. do. 5Sp.c. Cum. Preferred .. one 74 6i— 7% 7: 68) 64 
27,873 Do. do. do. 6p.c. Deferred .. 74 6} 41 
an 200,000! Lo. do. do. 6p.c. Debentures “A, ” 1910... 100 103 —106 103 —106 
er | 250,000! Do.  6p.c. Mort. Debs., series “ B” of ’80, red. Feb. 1910 100 103 —106 103 —106 
mm 88,321 | West India and Panama Telegraph, Limited ... 10 21— 3} 3— 3} 32 3 
F4 34,563 Do. do. do.  6p.c.lst Preference... 10 11}— 12 11j— 12 114 114 
4,669 Do. do. do, 6 p. c. 2nd Preference  … 10 14 — 15 14 — 15 | 
1,336,000 Western Union of U.S. 5 7 p. c. lst Mort À sg aan Bonds $1,000 | 122 —127 122 —127 
se 175,100 Do. do. 6p.c. Sterling Bonds 100 29 —103 99 —103 
th s oe! *Westmstr. Elec. Sup-Corp., Ord., Nos. 101 to 42, 953 (£3 only paid) . 6 23— 3 21— 3 
. * Subject to Founders Shares. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 7s—7%.—Elmore Copper Depositing Priorities, 7 —74.—Elmore’s 
French Patent Copper Depositing shares of £2 (issued at 103. premium, 15s. paid), 1}—14.—House-:0-House Company (£5 paid), 
5 —53.—International Okonite, Ordinary of £10 (£7 paid), 63—73.—London Electric Supply Corp_ration, Ordinary (£5 paid) 
+ 2§—2%.—Manchester Edison and Swan Company, £9 (£1 paid) 11/- —13/-. 
= Bank Rats or Discount.—6 per cent... (25th September 1899). 
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‘THE ELECTRO-MAGNET* 


By Prof. SILVANUS P. THOMPSON, D.Sc., B.A., M.I.E.E. 
(Continued from page 471.) 


Let me show + + another experiment. This is the same 
electro-magnet (ag. ) which has one flat pole and one rounded 
pole. Here is an armature, also bent, having one flat and one 
rounded pole. If I put flat to flat, and round to round, and pull 
at the middle, the flat to flat detaches first ; but if we take round 
to flat, and flat to round, we shall probably find they are about 


equally good—it is hard to say which holds the stronger. 


X| 


Fig. 25.—ExPERIMENT OF DETACHING ARMATURE. 


_ The law of traction can again be applied to test the so-called 
distribution of free magnetism on the surface. This is a subject 
on which I shall have to say a good deal. We must therefore 
carefully consider what is meant by the phrase. Let fig. 26 be a 
rough drawing of an ordinary bar — Every one knows that 
if we dip such a magnet into iron filings the small bits of iron 
stick on more especially at the ends, bat not exclusively, and if 
you hold it under a piece of popes or cardboard, and sprinkle iron 
filings on the paper, you obtain curves like those shown on the 

m. They attest the distribution of the magnetic forces in 
the external space. The magnetism running internally through 
the body of the iron begins to leak out sideways, and finally all 
the rest leaks out in a great tuft at the end. These magnetic lines 
pass round to the other end, and there go in again, and the place 
where the steel is internally most highly magnetised is this place 
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Fig. 26.—Lints oF FORCE RUNNING THROUGH BAR MAGNET. 


across the middle, where externally no iron filings at all stick 
to it. Now we have to think of magnetism from the inside 
and not the outside. This magnetism extends in lines, comiag 
up to the surface somewhere near the ends of the bar, and 
the filings stick on wherever the magnetism comes up to the 
surface. They do not stick on at the middle part of the bar, 


where the metal is really most completely permeated through and 


* Cantor Lecture. Delivered before the Society of Arts, 
January 27th, 1890. 


through by the magnetism; there are a larger number of lines 
per square centimetre of cross section in the middle region where 
none come up to the surface, and no filings stick on. Now, we 
may explore the 1 e of magnetic lines at various points of the 
surface of the magnet by the method of traction. We can thereby 
arrive at a kind of measure of the amount of magnetism that is 
leaking, or, if you like to call it so, of the intensity of the “ free 
etism ” at the surface. I do not like to have to use these 
ancient terms, because they suggest the ancient notion that 
netism was a fluid or, rather, two fluids, one of which was plastered 
on at one end of the magnet, and the other at the other, just as 
you might put red paint or blue paint over the ends. I only use 
that term because it is already more or less familiar. Here is one 
of the ways of experimentally exploring the so-called distribution 
of free magnetism. The method was, I believe, originally due to 
Plücker ; at any rate, it was much used by him. This little piece 
of apparatus was arranged by my fri and predecessor, Prof.. 
Ayrton, for the purpose of teaching his students at the Finsbury 
College.* Here is a bar magnet of steel, marked in centimetres 
from end to end ; over the top of it there is a little steel-yard, con- 
sisting of a weight sliding a an arm. At the end of that steel. 
ere there is suspended a small bullet of iron. If we bring that 
ullet into contact with the bar magnet anywhere near the end, 
and equilibrate the pull by sliding the counterpoise along the 
steel-yard arm, we shall obtain the definite pull required to detach 
that piece of iron. The pull will be proportional, by Maxwell’s 
rule, to the square of the number of magnetic lines coming up 
from the bar into it. Shift the magnet on a whole centimetre, 
and attach the bullet a little further on; now equilibrate it, and 
we shall find it will require a rather smaller force to detach it. 
Try it again, at points along from the end to the middle. The 
greatest force required to detach it will be found at the extreme 
corner, and a little less a little way on, and so on until we find at 
the middle the bullet does not stick on at all, simply because 
there are here no magnetic lines oe The method is not per- 
fect, because it obviously depends on the at oa of 
the little bullet, and whether much or little saturated with mag- 
netism. Moreover, the presence of the bullet perturbs the very 
thing that is to be measured. age into air is one thing; 
leakage into air perturbed by the presence of the little bullet of 
iron, which invites leakage into itself, is another thing. It is an 


imperfect experiment at the best, but a very instructive one. 


This method been used again and again in various cases for 
exploring the apparent magnetism on the surface. I shall use it 
hereafter, reserving the right to interpret the result by the light 
of the law of traction. 

I now to the consideration of the attraction of a a on 
a piece of iron at a distance. And here I come to a very delicate 
and complicated question. What is the law of force of a magnet 
—or electro-magnet—acting at a point some distance away from 
it? I have a very great controversy to wage against the common 
way of regarding this. The usual thing that is proper to say is 
that it all depends on the law of inverse squares. Now, the iaw 
of inverse squares is one of those detestable things needing to be 
abolished, which, although it may be true in abstract mathe- 
matics, is absolutely inapplicable with respect to electro-magnets. 
The only use, in fact, of the law of inverse squares, with respect to 
electro-magnetism, is to enable you to write an answer when you 
want to pass an emical examination, set by some fossil ex- 
aminer, who learned it years ago at the University, and never tried 
an experiment in his life to see if it was applicable to an electro- 
magnet. In academical examinations they always expect you to 
give the law of inverse squares. What is the law of inverse 
squares? We had better understand what it is before we con- 


demn it. It is a statement to the following effect—that the action 


of the magnet (or of the pole some people say), at a point at a dis- 
tance away from it, varies inversely as the square of the distance 
from the pole. There is a certain action at one inch away. 


Double the distance; the square of that will be four, and, in- 


versely, the action will be}; at double the distance the action is 
+; the the action is and so on. 
ju it with any electro-magnet ; nay, take any magnet you 
like, and unless you hit upon the particular he, believe you 
will find it to be universally untrue. Experiment does not prove 
it. Coulomb, who was supposed to establish the law of inverse 
squares by means of the torsion balance, was working with long 
thin needles of specially hard steel, carefully magnetised so that 
the only leakage of magnetism from the magnet might be as 
nearly as possible leakage in radiating tufts at the very ends. He 
practically had point-poles. When the only surface magnetism is 
at the end faces, the magnetic lines leak out like rays from a 
centre, in radial lines. Now the law of inverse squares is never 
true except for the action of points; it is a “point” law. If you 
could get an electro-magnet or a magnet, with poles so small in 
proportion to its length that you can consider the end face of it 
as the only place through which magnetic lines leak up into 
the air, and the ends themselves so small as to be relatively mere 
pos if, also, you can regard those end faces as something so 
ar away from whatever they are going to act upon that the dis- 
tance between them shall be large compared with their size, and 
the end itself so small as to be a point, then, and then only, 
is the law of inverse squares true. It is a law of the 
action of points. What do we find with electro-magnets? 
We are dealing with pieces of iron which are not in- 
finitely long with respect to their cross section, and generally 


* See Ayrton’s Practical Electricity, fig. 5a, p. 24. 
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possessing round or square end faces of definite magnitude, which and it broadside on towards a small compass. needle, 

are quite close to the armature ; and which are not so infinitely 28. - OF: course, you know as soon as you get anywhere near the 
far away that you can consider the polar face a point as compared § compass needle it turns round. Did you ever try whether. the , 
with its distance away from the object upon which it is to act. effect. is inversely proportional to the square of the distance 
Moreover, with real electro-magnets there is always lateral reckoned from the middle of the compass needle to the middle.of | 


leakage; the etic lines do not all emerge from the iron through the magnet? Do you think that the deflexions will vary inve mele 
the end face. erefore, the law of inverse squares is not app with the squates of the distances? You will find they do n 
cable to that case. What do we mean by a pole, in the first place? When you place the bar magnet like that, broadside on to:the. 
We must settle that before we can even begin to apply any law of needle, the deflexions vary as the cube of the distance, not the 


inverse squares. When leakage occurs over a great region, square. 
as shown in this diagram, every portion of the region is polar ; | gr 
the word polar simply means that you have a place somewhere on ates mn it 
the surface of the magnet where filings will stick on ; and if filin tees \ en 


will stick on to a considerable way toward the middle 
that region must be considered polar, though more strongly at 
some parts than at others. There are some cases where you can 
say that the polar distribution is such that the magnetism leakin 
through the surface acts as if there were a magnetic centre o 
gravity a little way down, not actually at the end; but cases 
where you can say is such a distribution as to have a mag- 
netic centre of gravity are strictly few. Whem Gauss had to make 
up his magnetic measurements of the earth, to describe the earth’s. 
magnetism, he found it absolutely to assign ony de- 

finite centre of gra to the observed distribution of magnetism \ 

over the northern of the earth; that, indeed, there was \- 

not in this sense any definite magnetic pole & the earth at all. Ere 

Nor is there to our magnets. There is a ps ion, but not a À 

pole ; and if there is mo centre of gravity of the surface magnetism | Le 

that you can call & pole from which to measure distance, how MOREE oa | 

about the law of inverse squares? Allow me to show you an Fig. 28. 
apparatus (fig. 27), the one I ever heard of in which the 


DEFLEXION OF NEEDLE CAUSED BY Bak MAGNET BROADSIDE ON. 


Now, in the case of an electro-magnet pulling at its armature 
at a distance, it is utterly impossible to state the law in that mis- . 
leading way. The pull of the electro-magnet on its armature is 
not ay pean to the distance, nor to the square of the distance, 
nor to the cube, nor to the fourth power, nor to the square root, 

nor to the three-halfth root, nor to any pees the distance 
~<se . + whatever, direct or inverse, because you find, as a matter of fact, 
ie that as the distan ters, something else alters too. If your 
poles were always of the same strength, if they-did not act on one 
another, if they were not affected by the distance in between, then 
some such law might be stated. If we could always say, as we 
used to say in the old language, “at flat pole,” or “at that 
point,” there are to be considered so many “ units of Pee we at 
and at that other place so many units, and those are to act 
on one another ; them you could, if you wished, ealeulate the force 
= by the law of itiverse squares. But that does not co d to 
* anything in fact, because the poles are not pdimts,,and further, the — 
Fie 27. | . quantity of magnetism on them is not a fixed quantity. As soon 


APPARATUS fo ILLUSTRATE THE Law or INVERSE SQUARES. 


law of inverse squares is true. Here is a very long thin magnet | 
of steel, about 3 feet long, very carefully etised so as 
to have no leakage until quite close up to the end. The consequence 
is that for practical purposes you may treat this as a magnet 
having point poles, about an inch away from the ends. The south 
pole is upwards, and the north pole is below, resting in a groove in a 
e-board which is uated with a scale, and is set in a direc- 
tion east and west. I use a long magnet, and keep the south pole 
well away, so that it shall not perturb the action of the north pole, 
which, being small, I ask to be allowed to consider as a point. I 
am going to consider pl pe as acting on a small compass 
needle suspended over a under this glass case constituting a 
little magneto-meter. If this were properly ree in a room 
free from all other magnets, and set so that that needle shall point 
north, what will be the effect of having the north pole of the gun 
and attract the south, producing a certain deflection which we can git eae Croszp M IRCUIT. 
read off ; reckonin tite force which causes it by calculating the | Fre. 
tangent of the angle of the deflection. Now, let us move the north | | 
pole (regarded as a point) nearer or farther, and study the effect. as the iron armature is brought near the pole of the electro-mag- 
Suppose we halve the distance from the pole to the indicating net, there is mutual interaction; more magnetic lines flow out 
needle, the deflecting force at half the distance is four times as from the pole than before, because it is easier for magnetic lines 
great; the force at double the distance is one quarter as great. to flow el. iron than through air. Let us consider a little 
Wherefore? Because, firstly, we have taken a case where the dis- more narrowly that which happens when a layer of air is, intro- 
tance apart is very great compared with the size of the pole; duced into the magnetic circuit of an electro-magnet. Here we 
| secondly, the pole is practically concentrated at a point; thirdly, have (fig. 29) a closed magnetic circuit, a ring of iron, uncut, such 


there is only one pole acting; and, fourthly, this magnet is of as that on which we experimented last week. The only reluctance, 
hard steel, and its onde rate to no way a on the thing itis in the path of the magnetic lines is that of the iron, and this. 
acting on, but is constant. I have carefully made such arrange- reluctance we know to be small. Compare fig. 29 with fig. 30, 
ments that the other pole shall be in the axis of rotation, so that which represents a divided ring with air gaps in between 
its action on the needle shall have no horizontal component. The the severed ends. Now air is a less permea medium for 
apparatus is so arranged that whatever the position of that north magnetic lines than iron is, or, in other words, ‘it offers 
pole, the south pole, which merely slides perpendicularly up and a greater magnetic reluctance. The magnetic permeability 
down on a guide, is vertically over the pale: and therefore does of iron varies as we know both with its quality and with the 
not tend to turn it round in any direction whatever. With this degree of magnetic saturation. Reference to Table III. shows 
apparatus one can approximately verify the law of inverse squares. that if the iron has been magnetised up so as to carry 16,000 
But this is not like any electro-magnet ever used for any useful magnetic lines per square centimetre, the permeability at that 
purpose, You do not make Sooke ngnes long and thin, with stage is about 320. Iron at that stage conducts magnetic lines - 
point poles a very large distance away from the place where they 320 times better than air doés: or air offers 320 times as much 
are to act; no, you use them with.large surfaces close up to their reluctance to magnetic lines as iron (at that stage) does. So then 
armature. ’ the reluctance in the gaps to magnetisation is 320 times as great 
There is yet another case which follows a law that is not a law as it would have been if the gaps had been yes. See, 
of inverse squares. Suppose you take a bar magnet, not-too long, h the same 


Therefore, if you have the same magnetising coil wi 
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battery at work, the introduction of air- into the magnetic 
circuit will, as a first effect, have the result of decreasing the 
number of etic lines that flow round the circuit. But this 
first effect i produces a second effect. There are fewer mag- 

Consequently, if there were 
16,000 lines per square centimetre before there will now be fewer 
—say Now refer back to Table III. and you 
will find that when B is 12,000 the permeability of the iron is not 


30.—Divipep MaAGNETIC CIRCUIT. 


320 but 1,400 or so. Thatis to say, at this stage, whenfjthe mag- 
netisation of the iron has been pushed only so far, the magnetic 
reluctance of air is 1,400 times a than that of iron, so that 
there is a still greater relative ttling of the magnetic circuit 
by the reluctance so offered by the air-gaps. : 
‘Apply that to the case of an actual electro-magnet. Here is a 


diagram, fig. 31, representing a horseshoe electro-magnet with an 


equal section in contact with it. The actual electro- 
magnet for the experiment is here on the table. You can calculate 
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Fig. 31.—ELECTRO-MAGNET WITH ARMATURE IN CONTACT. 


out from the section, the length of iron, and the table of permea- 
bility, how many ampère turns of excitation will produce any 
required pull. But now consider that same electro- et, as in 
fig. 32, with a small air gap between the armature and the polar 


faces. The same circulation of current will notnow give you as much 


magnetism as before, because you have interposed air gaps ; and 
by the very fact of putting fn reluctance there the 1.2 of 
magnetic lines is reduced. 
ry, if you like, to interpret this in the old way by the old 
notion of poles. The electro-magnet has two poles, and these 
excite induced poles in the opposite surface of the armature, 
resulting in attraction. If you double the distance from the pole 
to the iron, the magnetic force (always supposing the poles are 
mere points) will be one quarter, hence the induced pole on the 
armature will only be one quarter as strong. But the pole of the 
electro-magnet is itself weaker. How much weaker? e law of 
inverse squares does not give you the slightest clue to this all- 
apo À: ra If you cannot say how much weaker the primary 
pole is, neither can you say how much weaker the induced pole 
will be, for the latter gi upon the former. The law of in- 
verse squares in a case like this is absolutely misleading.“ 
a effect comes in. 
e magn ism by making an air-gap, but you have a new consi- 
deration to take into account. gta the magnetic lines, 
as they pass up through one of the air-gaps, along the arma- 
ture down the out « À at the other end, encounter a con- 
siderable reluctance, the whole of the magnetic lines will not 
go that way; a lot of them will take some shorter cut, although it 
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Not only do you ‘cut down 


barrel of iron wound with a coil; he put a com 
.& foot away, and observed the effect. 


may be all through air, and you will have some leakage across. 
from limb to limb. I do not say you never have leakage under. 
other circumstances : even with an armature in apparent contact 
there is always a certain amount of sideway leakage. It depends 
on the À rer con of the contact. And if you widen the air- 
gaps still further, you will have still more reluctance in the 
path, and still less magnetism, and still more leakage. Fig. 33 


roughly indicates this further Istage. The armature will be far 
less stréngly pulled, because, in the first place, the increased . 
reluctange strangles the flow ‘of magnetic lines, so that there are 


_ 


- 


‘00000 00000000000 
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fewer of them in the netic circuit ; and, in the second place, 


. of this lesser number only a fraction reach the armature because 


of the increased leakage. When you take the armature entirely 
away, the only magnetic lines that go through the iron are 
those that flow by leakage across the air from the one limb to the 
other. This is roughly illustrated by fig. 34, the last of this set. 

Leakage across from limb to limb is always a waste of the mag- 
netic lines, so far as useful purposes are concerned. Therefore it 
is clear that, in order to study the effect of introducing the dis- 
tance between the armature and the magnet, we have to take into 
account the leakage; and to calculate the 1 is no easy 
matter, There are so many considerations that occur as to that 
which one has to take into account that it is not easy to choose the 
right ones and leave the bé ones. Calculations we must make 
by-and-bye—they will be added as an appendix to this lecture—but. 
for the moment experiment seems to be the best guide. 

I will, therefore, refer, by way of illustrating this question of 
leakage, to some experiments e by Sturgeon. S n had a 
long tubular electro-magnet made ofj a piece of old musket 
needle about. 
He found the compass 
needle deflected about 23°; then he got a rod of iron of equal 
length, and put * .in at the end, and found that putting it in so. 
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that only the end was introduced—in the manner I am now illus- 
trating to you on the table—the deflection increased from 23° to 
37° ; but when he pushed the iron right home into the gun barrel, 
it went back to nearly 23°. How do you account for that? He 
had unconsciously increased its facility for leakage when he 
lengthened out the ironcore. And when he pushed the rod right 
home into the barrel, the extra leakage which was due to the 
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Fig. 34. 


added surface could not and did not occur: There was additional 
cross section, but what of that? The additional cross section is 
practically of no account. You want to force the magnetism 
across some 20 inches of air which resists from 300 to 1,000 times 


reduced the air by putting a core into the tube. 
(To be continued.) 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE.—LEEDS, 1890. 


NOTES ON HIGH VACUA. 
By J. SwInBUENE. 
(Read before Section A, September 9th, 1890.) 
I 


In a series of papers on “Incandescent Lamp Manufacture,” I 
called attention to the great superiority of the Geissler to the 
Sprengel form of mercury pump. Several kinds of Sprengel pump 
were successively connected to a Geissler, and both were worked at 
the same time. The Sprengel invariably stopped taking air down 
before the Geissler ; in fact, the Geissler never stops. It acts as 
its own McLeod gauge, and never indicates a perfect vacuum. 
The probable reason why the merits of the Geissler have been so 

_ underrated is that it needs the greatest care in securing perfect 
dryness of the bulb and valve. Not only will traces of water 
vapour condense under the floating valve instead of lifting it and 
going through, but it is probable air does so too. About a century 
ago Davy showed that if the mercmy were allowed to run up 
= in an imperfect Torricellian vacuum, a bubble was left ; 
ut if allowed to rise suddenly, it indicated a perfect vacuum, the 
air on à condensed against the glass. In the lamp papers I 
described a form of pump which avoids difficulties due to small 

| condensations. The main bulb discharges into a small chamber 
sealed by a little V-tube, so that a pressure of 1/100 a would move 

the mercury. This chamber exhausts into a larger globe, ex- 
hausted mechanically, and sealed by a floating valve. The small 
chamber is thus as thoroughly exhausted as an ordinary 
igh? can pump it; but the pump proper, exhausting into 
h vacuum, can thus work better. The condensed air 
and water cannot expand back into it. It is thus really a 
double pump, or two mercury pumps in series. The only 
drawback is that it needs some pressure to open the first 
valve or sealing, so that there might, after all, be some con- 
densation under it. I have lately devised and used a pump 
made as follows :—a, is the body or chamber of the pump proper. 
This exhausts into the small chamber, 5, sealed by the valve, c, 
and this exhausts into the chamber, a, sealed by the floating 
valve, H. @ is connected to a reservoir and mechanical air pump. 


as much as iron. What is the use of doubling the section of the 
iron? You want to reduce the air reluctance, and you have not. 


The valve, c, has a long thin glass rod passing down a into 
the lower tube, which acts as a guide. A loose sleeve, r, rip 


. on this rod. There is a sw at x which fits the lower 


pu e Pp, er. ‘the mercury rises in the 
globe, à, it lifts the sleeve till the lower end catches on x, which 
closes it. .The mercury rises, and floats the sleeve, thus lifting 


R 
Fig. 1. | Fra. 2 


When using a pumpit is best not to let air, and perhaps moisture, 
run through it more than can be helped. By the use of a sort of 
syphon it is possible to seal on new work to be exhausted without 
letting the air pressure into the pump. oe 

The point, x, is the barometric Right at which the mercury 


norm y stands in the tube, 8. There is then a clear passage 
between 1, which is connected to the tubes to be exhausted, and x, 


which goes to the drying tubes and pump. When a tube has been 
sealed off and a new one is to be put on, the mercury reservoir at _ 
the foot of the arrangement is raised so that bulb, n, is filled. A 
tap at the foot of the fube, x, is closed, and the vacuum in 1 is 
broken. The mercury then runs up to the new barometric height, 
p. The new tube is then sealed on and exhausted by a mechanical 
pump, the connection being then sealed off, The mercury in the 
ong tube then stands only half an inch or so above that in n, and 
on opening the tap at the foot of x, the communication is made 
again to the pump. The small bulb, o, and the trap at the top 
are to prevent a plug of mercury from going round into the phos- 

The pump is driven by water so as to be self-acting, and can be : 
left running for any length of time. Those who have worked 
much with mercury — will realise the value of this. Nothing 
makes one feel the futility of life more than to exhaust es 
by hand which cracks at the last stage, when five hours of 
have been ticked off. | . 

Il. 

In the same on lamp making I urged; that {the methods 

measuring high vacua were inaccurate and completely mis- 


relied on for testing vacua. In incandescent work the 
induction sparks, ve, à nt, ing new to , and v 
confine myself to the MéLect acge In measuring vacua with 
this gauge it is assumed that the mercury itself has no vapour 
tension. The vapour tension of mercury has-been given by sad 
nault as about 50 millionths of an atmosphere. If it is bers Near 
like this, of course a vacuum of one millionth, or of ‘005 millionth, 
as some experimenters professs to have reached, is absurd. When 
discussing this subject at the Society of Arts after Dr. S. P. 
Thompson’s well-known paper on “ Mercury Pumps,” Prof. Ram- 
say gave ‘25 millionth of an atmosphere, or, as I shall write it 
shortly, ‘25 m., as the vapour tension of mercury at ordinary tem- 

atures. | 

The whole action of a pump is consistent with a vapour tension 
of from 25 m. to 50 m. A Geissler does not reduce the pres- 
sure in geometrical progression; but when it gets a 
vacuum it takes out very little air each stroke, worked fast, 
and much more if worked slowly. This looks as if when the 
tension of mercury vapour was nearly reached, the air taken 
out at each stroke was what diffused into the mercury 
vapour. This would also explain why a Geissler, whi 
goes on long after Sprengel stops, does not so readily make a 
sparkless tube. A Sprengel stirs up the mercury, and gives the 
tube being exhausted more chances of getting filled with mercury 
vapour, which is a non-conductor. This also explains why so many 
experimenters get better vacua with hot mercury. Of course a 
new pump should be heated to get the moisturejoff the glass, but. 
not when it is in ordinary use. | 


the fur: sealed then runs out, and there 
. is a clear passage ugh into B; so no condensation takes place | 
ee | ina. The mercury rises till it floats x. When it falls, the valve, | 
+3 ‘s c, acts again, for the mercury has filled the sleeve, r, over the | 
/ > top, and © is heavy enough to sink the sleeve and rod when the 
f Co + sleeve is full of mercury. I have tried electromagnetic and other 
3 ( - arrangements ; but this is the best, as far as I have gone. | 
| 
| | 
ff © | | 
/ | ok 
‘ je x 

| 

a a | 
padding. ne Mcleod auge and tne inauction COL are usual 
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~ To test this more directly, I attached two McLeod gauges to the 
same pump. They communicated till a fair vacuum was reached. 
One was then sealed by raising the mercury past the elbow tube. 
The gauges were allowed to communicate by lowering the mercury 
every now and then, and it was always lowered before taking a 
reading. By this arrangement, when the pressure was reduced 


nearly to the vapour pressure of mercury, one gauge might have 
little but mercury vapour, ad show a good vacuum; while the 
other had'air at the same pressure, and showed a pressure equal 
to'the Me tension of mercury, or nearly so. 
graduated by’ finding p v corresponding to one millionth of an 
atmosphere, and guduating accordingly. The pressure in 
miltionths is then the product of the renting on the closed tube 
and the difference in the column. | 
taken at several pressures to make sure there is no condensation 
of any vapours or . The readings obtained varied in an 
extraordinary way. When the exhaustion was carried so far that 
the open gauge registered 2 m. or 3 m., the closed registered from 
20 m. to 60 m. The least difference in temperature seems to make 
a large difference in the readings. In some cases, when the 
vacuum was still low, the open gauge was heated till the mercury 
sputtered, and condensed about the bulb. The bulb was then 
warmed to evaporate the mercury and drive all the air out, and 
the elbow tube sealed by raising the mercury. When the gauge 
was cool both were unsealed and readings taken. The gauge that 
had been warmed sometimes gave 1 m. against no less than 230 m. 
in the other. Ten minutes’ connection generally brought the 
en ue Obviously the movement of the air need not 
depend on diffusion only; for a very small difference of tempera- 
ture would cause mercury to evaporate in one gauge and condense 
in the other, driving the air with it. 

I made a gauge with an alloy of about equal parts of potassium 
and sodium, which is liquid at ordinary temperatures. It would, 
of course, absorb any mercury vapour, and probably a low- 
vapour tension. It was very troublesome, for it could not be ex- 
posed to the air for a moment, and heavy hydrocarbons would 

rev 


pus the pump’s working. The alloy always gets some mois- : 


and gets coated with a thin film of oxide which prevents 
Mr from uniting, and they can only be run together by heating 
under a hydrocarboni of low boiling point. I eventually got the 
gauge fitted up, but the alloy acted on the film of moisture on the 
, and the bubbles formed seemed to drive plugs of it about. 
t has a very low specific gravity, and pistons of it began to stray 
about inside the pump, and I was afraid they might get to the 
experiment was a oned. In one experiment a plu wander 
into the tube, 8, and cracked it. ob | | 
Fusible rs à was next tried. It worked better, but the vapours 
of some sulphur that was used to trap any mercury vapour 
blackened the surface, and only two readings were obtained 


These gave a pressure of only 13°5 m. as the vapour tension of. 


mercury. 

_ Whether it is really 13 m. or 50 m..is of comparatively little 
importance; but there seems to be quite enough evidence that the 
readings of ‘01 m., and higher vacua that have been given, are 
inaccurate to the extent of some hundreds of thousands per cent. 
This is important in many investigations pursued by means of 
mercury pumps, for instance, experiments on the “ Fourth State 
of Matter.” e question is also important in lamp making, as it 
shows that better vacua are possible, and they may be an advan- 
tage. I do not know whether pumps worked with alloy of sodium 
and potassium will come into commercial use. 


Discussion. 


' Lord Ray.ereu considered the points that Mr. Swinburne had 
brought before the Section were of great interest. He had not 
bad much experience in obtaining the highest vacua, but he had 
a good deal of a apace with the mercury pump. He had been 
nished with the immense quantity of vapour which hung about. 
+ one time he ed a large quantity of air slowly over the mer- 
cury and then through a sulphur tube, and it would astonish most 
people to see what the discolouration of the sulphur was from the 
mercury vapour carried over the area. The points as to the beha 
viour of the M’Leod gauge as the only available method for mea- 


suring the vacua were of the highest importance, and in conclusion | 


he hoped Mr. Swinburne would not slacken his efforts to arrive at 
the bottom of the matter. 


THE COMPENSATION OF ALTERNATING-CURRENT 
VOLTMETERS. 


By J. SwiNBuRNE. 
(Read before Section A, September 9th, 1890.) 
In 1887 I had the honour of bringing before this Section several 


methods of compensating voltmeters and resistance-bridges 
for variations of temperature. Wires with different temperature 
co-efficients were used, by which means errors from change of 
temperature can be avoided. Methods of compensating watt- 
meters for the errors inherent in them were also explained. 
The present communication relates to a somewhat analogous 
arrangement for compensating alternating voltmeters for changes 
of frequency. 


Each reading is thus readily , 


. the shunt coil regulated till the 


"October 3. 


 It'is much more easy to make a’ current indicator for alter. 
nating than direct currents, for troubles from hysteresis do riot 
come in, and the slight tremble makes the moving part hang’ 
freely. If it is attempted, however, to usé such a instrument as 
a voltmeter, the self-induction makes the reading far too low, and 
the error varies with the frequency. 
To get over this trouble, a voltmeter may have a non-inductive, 
or nearly non-inductive, resistance put in shunt to its active 
coil. A coil with an adjustable iron core is then put in shunt to 
the active coil, this shunt coil having a very much larger time- 
constant. Though both voils have iron cores, they have open 
magnetic circuits, so they have practically constant co-efficients 
of self-induction. When the frequency increases, the current 
through the whole instrument under a given pressure falls ; but 
the back pressure of the shunt coil increases more rapidly 
than that of the active coil, so that it takes less than its 
share, while the active coil gets a larger share of the reduced 
current; the actual current, and therefore the reading, in it 
remaining constant. The instrument is calibrated with a direct 
current. An alternating current is then put on, and the core of 
readings agree with those of the 
t current. : 
A similar effect might be obtained by putting a condenser in 
shunt to the non-inductive series resistance ; but it does not look 
so promising, and I have not gone into the size of condenser 
needed in practice. . 


LONDON COUNTY COUNCIL. 


THE weekly mee ing was held at Spring Gardens, S.W., on Tues- 
day last, with Sir John Lubbock in the chair. The Asylums Com- 
mittee, in bringing forward their report, stated, with reference to 
the Claybury Asylum, it had been decided to light it by electricity. 
In order to do this, they had referred it to one of the assistants in 
the engineers department to prepare and formulate a scheme for 
that object. It would be necessary for the p to expend a 
sum of money for the preparation of plans, the employment of 
temporary draughtsmen, and, possibly, for consultation with an 


expert. In conclusion, the committee recommended that a certain 


sum of money should be devoted to the object. 


NEW PATENTS~1690. 


« An arcelectriclamp.” ‘T. B.Granr. Dated Septem- 
yer 29. 


15455. ‘ Improvements in or a pertaining to welding metals 
electrically.” W.P.Taompson. (Communicated by C. L. Coffin, 
United States.) Dated September 30. (Complete.) 


15456. ‘ Improvements in or appertaining to welding metals 
electrically.” W. P. THompson. (Communicated: by C. L. Coffin, 
United States.” Dated September 30. (Complete.) 

15464. “ Apparatus for governing electric light engines, marine 
engines, and other engi os 4 T. Suzzivan, J. W. Hueuxes, V. W. 
Cuemery, and A. H. 8. Browns. Dated September 30. 


15469. “ Improved method of, and apparatus for, administer- 
ing electricity to the human body.” O.Imeay. (Communicated 


by the Bethel Electric Medical Baths Company, Limited, 


Australia.) Dated September 30. (Complete.) 


15482. - “ Improvements in and relating to electric batteries.” 
H. H. Lake. (Communicated by the Crosby Electric Company, 
United States.) Dated September 30. (Complete.) 


15547. “ Improvements in locked switches for electric current 
circuits.” J. A. Izirre and F. Teacus. Dated October 1. 


15573. “An improved method and means of attaching and 
suspending electric and other fittings.” F. J. Down, Dated 
October 2. | 


15629. “ Improvements in telephone transmitters and induction 
coils to be used therewith, and for other purposes.” W. WHEATLEY 
and J. Lewis. Dated October 2. 


15640. ‘Improvements in electric or secondary batteries.” 
E. Hancock and A. J. Marquanp. Dated October 2. 


15643. ‘“ Improvements in and connected with electric tram- 


ways or railways, and for working electrically propelled vehicles 
thereon.” E. Hopkinson. Dated October 2. 

15644. “ Improvements in electric clock-circuit-closing appa- 
ratus.” W. Brown. Dated October 2. 


15654. “ Improvements in pull-down switches for walls Or 
ceilings for electric light.” C. W. Cox and F. Ropinson. Dated 


“ Electric fire indicator.’ T, R. Douse. Dated Octo- 
r 4, 
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10640. “ Improvements in electric arc: lamps.” T. P. C 
CrampTon and A. Esstnazr. Dated July 1. 8d. Claims :—1, In 
its top carrying several re ry studs, and a weight urging 
eis. a canoidal piece of insulating material supporting the 
carbon, so that the coned point of the carbon is retained in posi- 
tion as it is consumed by i ainst the studs, against which 

‘the conoidal insulating piece is e to bear when the carbon is 
exhausted, substantially as and for the —— set forth. 2. In 
combination with the upper carbon holder tube having attached 
to it a core subject to the differential attraction of two solenoids, 
a clutch consisting of jaws which grip the carbon until, by the 
descent of the tube a certain distance, they meet adjustable sto 
whereby they are released, allowing the carbon to slip downwards, 

_ substantially as described. 3. The combination of a lower carbon 
holder such as is referred to in the first claim, and of an upper 
carbon holder and clutch such as is referred to in the second 
claim with suitable solenoids and framing, constituting an electric 
arc lamp, substantially as described. 


12185. “ Ani mode of and for distributing 
electricity.” À. H. Howarp. Dated aly 31. 11d. Claims :— 
1. In a system of electric distribution from a central station, 
through storage batteries situated at various points on the ex- 
ternal circuit, the use, at the central station, of a i 
acting automatic switching apparatus, for diverting (temporarily 
the entire dynamo current from the batteries in e, to a re- 
sistance, and allowing mechanism situated at the various sto 
stations on the line, to come into action and effect the changes in 
the local circuits, as and for the purpose above described. 2. In 
de cie of changes im the 
rotary commutator ect a changes in 

| ps à of the batteries with the lin wire, and with each 
other, as and for the purpose above set forth. 


12236. ‘“ Improvements in appliances for distribution of power 
by alternating and commutated electric currents.” J. SWINBURNE. 
Dated August 1. 8d. Transformers are used to transform alter- 
nating currents, and these alternating currents are, when desired, 
combined to form direct currents, and may themselves be pro- 
duced by the commutation of direct currents. 5 claims. . 


12237. “ Improvements in and connected with electric trans- 
formers.” J. SwINBU»NE. Dated August 1. 8d. Two or more 
transformers are nsed for each house, and are put into or out of 
cireuit by automatic gear as required. Thus a 100-lamp house 
may have a 90 and a 10-lamp transformer. The 10-lamp trans- 
former is ordinarily in circuit, but when the current rises to that 
of 11 lamps, an electro-magnet or other suitable mechanism cuts 
the primary and secondary of the 90-light transformer into circuit. 
When no lamp is used the mechanism may be arranged to cut out 
even the qi ge and leave in a minute transformer just big 
enough to work the mechanism. 5 claims. — | 


12503. “ Improvements in dynamo-electric machines.” F. V' 
ANDERSEN. Dated August 7. 8d. Has for its objects to con- 
struct the brushes by which the current is taken off or conducted 
to a dynamo-electric machine of an improved shape and in an 
improved manner. The brushes are constructed in the shape of 
an arc of a circle, and are manufactured by winding copper or 
other wire, or conducting strips or tape, into a round reel, an 


| the number of brushes intended to be cut out of the reel, and, 
finally, cutting the reel into the intended number of pieces, so 
that a soldered portion is at or near one end of each piece, and 
the other end is unsoldered. The brushes are arranged in such 
manner that the end that comes in contact with the commutator 
is radial to it. 4 claims. 

13553. “Improvements in and in connection with electrical 
signalling apparatus for preventing collisions between trains on 
_ railways.” E.Epwarps. (A communication from abroad by T. 
Verls, of Würzburg.) Dated August 27. 8d: This invention 
has for its object the prevention of collisions between locomotive 
engines or trains travelling in the same or opposite directions upon 
the same line of rails, and also to give notice at the right time of 
the threatening danger to the drivers of both locomotives by means 

of electrical bells. 3 claims. 


CORRESPONDENCE. 


Electricity Meters. 


In your last week’s issue under “ Meters” in your 

otes, I see with much interest that there are 515 elec- 
tricity meters in use at the Geneva Central Station. 

Permit me to say with regard to your concluding 
remark that I do not think it in the least doubtful that 
this total is largely exceeded in the London central 
stations, This company alone, for instance, has 206 


soldering the wire or strips or tapes together at as many places as — 


electricity meters in daily operation, all of the Aron 


_type, with one exception, and over 17,500 lights. 


The Kensington and Knightsbridge Company, St. 
James’s and Pall Mall, Westminster Company, and 


. others will at least make the total reach 1,000, and to 
this would have to be added the meters on the altorna- 


ting systems. | 
| . W. Howard Tasker, | 
| Electrician Chelsea Electricity Supply : 

October 21st, 1890. : 


In the last issue of your esteemed paper, on ze 463, 


you mention under the heading “ Meters,” that 450 


Aubert meters and 65 Aron meters are in operation at 
the Geneva Central Station. You conclude the 
leaderette with the question, “ We wonder whether 
aoe with all its central stations can total 515 meters 
in use?’ 

Will you allow us to draw your attention to the fact 
that the Aubert meter is not an electricity meter like 
the Aron meter, but simply a primitive arrangement 


for counting the “lamp hours,” consequently it does — 


not come up to the standard which is expected in this 
country for meters. | 

As regards the number of meters in use in London, 
we cannot say positively how many meters of the 
various types are in actual use, but it may interest you 
to know as a positive fact that we have sold the follow- 
ing number of Aron meters :— | | 


For the year 1887 : … 


And we have booked orders within the month. of. 
October for close on 1,100 Aron meters to be delivered ; 


during the coming season, most of which are for London. 


The General Electric Company, Limited, _ 


H. Hrest, Director. 


The Lane-Fox Patents. 


Now that “The Lane-Fox Electrical Company ” is 


showing some fresh signs of vitality by bombarding the : 


unfortunate “consumers” of. electric light with mys- 


terious manifestoes, threats of writs, ef hoc genus amne, it 


would be useful, I think, if some of your more initiated 
readers would throw a little light upon this matter, 
Many good people, I fancy, have either forgotten Mr. 


Lane-Fox and his inventions, or are now paps of 
them for the first time. Upon such minds the question 


“What is the Lane-Fox system ?” has very much the 
some effect as the old riddle, “ Who’s Griffiths ? ” with 
which in my early youth the walls and hoardings of 
London used to be placarded. Is Mr. Lane-Fox also 
the Safe Man? 


 Mystified. 
October 22nd, 1890. 


Running Alternators Parallel. 


It may interest your readers to know that during the | 
past few days we have tried running the Mordey alter- 
nators here in parallel. The results have been in every 


way satisfactory. 


As we had no synchroniser, we joined a transformer | 
to each of the two machines, and put the secondaries : 


in series with two incandescent lamps, so that when the 
two machines were in phase, the lamps were bright as 
with an ordinary synchroniser. We tested the trans- 
formers for this by so connecting them both to one 
machine, that the lamps in series were bright with the 
secondaries in series. We then transferred the primary 
wires of one transformer, so as to connect if to the çor- 
responding poles of the other machine, i 
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We send you sketch of the connections. From these 


re will see ‘that any current passing from one machine 


the other is registered on both ammeters. 
The machines were first put parallel when the load. 


on the one supplying current to the outside circuits was . 


only 5 ampères. They went into step at once and kept 
so. The current going between the machines to keep 
them in phase. was not sufficient to make the needles 
swing more than 2 ampére: divisions on the ammeters. 

The load was transferred to either machine quite 
easily by speeding ite engine up slightly by means of 
its governor. | | 


TO MACHINE N°2, 


TO CIRCUIT 


A, Ammeter,  DP 8, Double pole switch, L, Lamps, 


The second dynamo was switched out of and into 


circuit several times as the current increased. They 


were run parallel till after the heavy load of the evening 
(about 40 ampéres) was passed, each machine taking 
half the work. 3 | 
During the heavier loads, the swing of the needles 
was greater, showing that more current was being sent 
between the machines ; but this would correspond to 


| or 4 ampères. 


en the load dropped under 30 ampères, the load 

was transferred to one dynamo, and the other switched 
out of circuit. 

We have also made the experiment of switching the 

machines in parallel when not at the same voltage. 

The difference was about 3 per cent. The current 


which flowed between them was 10 ampéres. This 


seems to indicate that a very large current indeed must: 
have passed when Mr. Mordey made his experiment of 
= a machine at 1,000 volts in parallel with one at 


000 volts. | 
George S. Hooker, Electrician. 
Bath Electric Light Works, | 
October 15th, 1890. 


Accumulator Management. 


Will Mr. Barber-Starkey kindly oblige by letting me 
know how much soda (common washing, I believe) 
should be put to one gallon of solution—1 to 10 for 
accumulators. I have lately bought some second-hand 
cells. Some give a good current after charging and 
others comparatively little, though all look much the 


same in colour. What is likely to be wrong, and how 


can I remedy it ? Le 
I have already tried some soda, adding it to the solu- 
tion, which hissed up until it was dissolved ; but con- 
siderable sulphate still remains. 
B. B, 


Telephonie Specific Inductive Capacity. 


In an article under the above heading in your last 
issue, Mr. W. W. Jacques points out that there is a con- 


siderable difference between the telephonic and the | 


TO MACHINE N°1. 


telegraphic specific inductive capacity of certain ma. 


terials. | 

After describing some experiments made by himself 
and others upon various dielectrics, he gives a table 
showing that the telephonic capacity of all the samples 
tried, except one, is HIGHER than the telegraphic capa- 

of those samples. - | 
urely this is not quite correct. 

All theory and practice, except Mr. Jacques’s, so far 
as I am aware, tend to show that the capacity of any 
dielectric is LESS when measured by currents of 
short duration—eg., telephonic currents—than when 


measured by currents of longer duration, e.g., tele- 


graphic currents, owing to the “absorption effect” 


noticeable when any dielectric is charged for an ap- 


preciable time. 


This is clearly explained in most text-books upon the: 
subject, and is noticed even in the authority quoted by 
Mr. Jacques, viz., “Gordon’s Electricity and Mag- — 
netism,” chapter 11. On pages 99 and 103 of the second 


edition, experiments are described and figures given 


_ which clearly show that Mr. Jacques’s deductions are 


not correct. 


Again, on page 109, we read : “ The capacity increases 


if the electrification is continued—at first rapidly, then 
more slowly,” &c. . 


As the question is of considerable importance in long . 
distance telephony, and, as an earlier edition of the 
same article has been published in your Journal of 21st — 


March last, page 314, without any one drawing attention 


. to the inaccuracy of the results contained therein, I 
think an explanation is due from Mr. Jacques as to how 


his experiments were made, and also as to how he 


arrives at the “ calculated results” given in the middle 


column of the table referred to. 


W. Uilett. 
October 21st, 1890. 


On 28th March last you were good enough to pub- 


blish a letter from me on the subject of telephonic 


specific inductive capacity, and in your Editorial 
columns you remarked that when Dr. Jacques had 
read the letter you would probably receive a disclaimer 
from him. The article by Dr. Jacques quoted in your 
last week’s number from the New York Electrical En- 


gineer is mainly a republication of the communication | 


which I criticised, but with the omissions I claimed 
should be made. It seems to me that the article con- 
tains internal evidence that Dr. Jacques has read my 
letter, but I have not noticed any disclaimer in your 
columns. 

Perhaps another reminder would bring it about. 


J. E. Kingsb 
October 21st, 1890. 


Accumulator Explosions. 


Having read the account of the extraordinary 
accident which took place on board Earl Poulett’s 
steam yacht, the Pathfinder, I think the occur- 
rence, though fortunately uncommon, may be easily 


- accounted for on the supposition that during the violent 


storm of rain when the leak was reported, water must 
have collected somewhere near thé main conductors, or 
some uninsulated portion of the system, and have been 
decomposed, liberating hydrogen; and a sufficient 
quantity of this gas, in conjunction with the atmo- 
spheric air would naturally and immediately explode 
on a light being struck. Therefore this mishap need 
in no way be attributed to the use of accumulators, as 
it seems they were properly ventilated, and such acci- 
dents may be readily prevented by taking care to duly 
protect and insulate the flow and return conductors, 
ue other exposed portions of the system from each 
other. 


| H. Edmunds. 
October 21st, 1890. 
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LARGEST 


- MAKERS IN THE 


| For 
PRICES 
of 


PRICES 
À 
CUT-OUTS À 


— 5 AMP. QUICK 5 AMP. QUICK for À 
Break “<>” Switch WOODHOUSE Break “<>” Switch | 
ACCUMULATORS, \ Without Fuse / With Fuse / SWITOMSOZRDS, 
Terminals. | RAWSON Terminals, ACCUMULATORS, 
VOLT AND | | LIMITED MAGNETIC CUT “OUTS, 
ac, ac.  \ % 88, Queen Victoria St., LONDON, E.C.,\ ao. 
Strand Works, CHISWICK, Le | | And at Bradford and Manchester. 


REID BROTHERS, 


12. WHARF ROAD. CITY ROAD. ‘LONDON. N. 
TELEGRAPH ENGIN EERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down UnderGround Wires both for 
TELEGRAPHS AND ELEOTRIO LIGHTING 
PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. | 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HHAD LINES. 


MANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTION. 


Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines — 


LIMITE D. 
101, Leadenhall Street, LONDON. Telegrams: “CALLENDER, LONDON.” Telephone, No, 4,486, 
LIVERPOOL: 36, Dale Street, 
Works: ERITH, KENT,  Telegrans: “CALLENDER, PICARDY.” Telephone, 8,411. 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYS TEM S. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. | 
Concentric Cables—ARMOURED-—Metal Sheathed. 


AHRIAL CABLES. 1908 
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& IN STOCK. current Capacity, / ~N STOCK; \ ron | 
Ay, | | and Quality. | | | 
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Are the best in the market, La Chased Woes va UE in hand with China or Brass Covers, or Special Cast 


for High-Class Decoration. 


VERITY’S PATENT “SAFETY” SAFETY _GUT-OUTS. 


shi tin the Mar me their use it is impossible to lacg a la fuse, blodk intended for a 
pre result is not obtainable any Cut-out. 


“ELECTRIC LIGHT FITTINGS. 


_ The largest Stock : and most varied assortment in London, 


WERITY’sS, 
ne STREET, COVENT GARDEN;. we C.; and 187, REGENT STREET, “We 


A 
cf 
#4 


à | 


| pe | BERNSTEIN ELEC ELECTRIC LAMP ©, | 
WILKE S INC |. 2, WARLBOROUGH MANSIONS, VICTORIA ST. LONDON SM. 
pee 1 /6 | OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


| €@& Tho lamps of this Company are of low resistance, and | 
ee, entirely free from the claims of other companies. Ms 


| ELECTRIC WIRE CASINGS. | 


FORE LONDON Ec 


« 


| WILLIAM WOOD & CO. 


ALBERT STREET WORKS, BURSLEM. 

| CHINA AND PORCELAIN SWITCHES, | 

Screwred and Plain, | 

| SUSPENDERS, CEILING ROSES, BASES, = of Prien and tn 


Head Office: 214, PAYILION ROAD, SLOANE SQUARE, rm | 


| AND AL CHINA FITTINGS USED BY ELECTRICIANS | mi: stantey Driée wart, King's Road, CHRLAEA. 


Branch Yard: 65a, Poland Street, Oxford Street, W. 


 BRASS, GUN METAL, 
PHOSPHOR BRONZE 
CASTIN GS 


INGOTS, | 
PHOSPHOR TIN, 


For Driving 
FANS, PUMPS, 
LAUNCHES, 
ROCK DRILLS, 


PRINTING PRESSES, 
and 
GENERAL MACHINERY. 


ALBION METAL WORKS, 
WOODCOCK STREET, 


BIRMINGHAM. 


Telegrams “Bronze,” 


MISSION OF POWER. 


Enlarged Illustrated 
now reddy. 


CUTTRISS & CO. Electrical Works, Leeds. 


ROPER 


Used for the last six years with the greatest success. _ 
GOLD MEDALS WARPED. 


Cheap, Efficient, Strong, Silent, Ko Sparking! No Overheating! 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


COMPLETE PLANT FOR THE TRANS- — 


JOHN & Wm. ROPER, BRADFORD, Yo Yorks. | 
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GULCHER ELECTRIC LIGHT & POWER COMPANY, Lro. 


ARE NOW MANUFACTURING SPECIALLY FOR 


| - 

BATTERSEA | ~ dy, 
DYNAMOS. | t THE GULCHER | MOTORS. 

60 Lights, £60 ELECTRIC LIGHT & POWER C° 1m i4 EP £60 
20 18 EP £100 
004, £426 | ELECTRICAL "APPARATUS À 


For Catalogue and Particulars apply 0) THE KILANAGER, BATTERSEA FOUNDRY, S. +. 


ELECTRIC CRANES, 


TRAVELLINCG, PORTABLE AND FIXE. 


R. BOLTON & CO. Engineers, 110, Leadenhall St., LONDON, E. C. 
_ JOSEPE BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


F Thirty ears these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 
Brown Stoneware. White Stoneware. Brown P Porous Cells. 
Hconomy Strength Prise Medal, Paris Electrical 
| Shapes for Telephone and Lighting Wires. 
Works: DENBY POTTERY, NEAR DERBY. 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD, NW. 1 


RAMSDEN, CAMM & CO. 


BRIGHOUSH. YOREKSHIRE, 
and Æieel Wire Drawers and Galvanizers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Contractors to H.M. Postmaster-General, the Indian and Colonia! Governments and leading Railway Companies 


SPECIALITIES :—FINE SIZES wh H.C. COPPER, a SILVER, &c., WIRES. 3089 


COX-WALKERS 


SELF-PROTECTED 


ELECTRIC BELLS. 


3 inches to : 13 | inches diameter. 


TAYLOR, TUNNICLIFF & CO. 


EASTWOOD, HANLEY, 


ot 
PORCELAIN PARTS FOR 


LAMP HOLDERS, CEILING ROSES, 


SCREWED SWITCH BASES AND COVERS, 
CcuT-ouTS, 


SAFETY JUNCTIONS. | ¢ À 
And Specialities for Electric Lighting.  :,7 0 > | 
GENT & CO. & 
FARADAY WORKS, LEICESTER, 
ELECTRIC LIGHT ENGINEERS, | © 
a \ Manufacturers, Wholesale and for Export,of 
(À EVERY DESCRIPTION OF ELECTRICAL APPARATUS | | 
| | WHOLESALE AGENTS FOR ke to be 


ALSO MAKERS OF 
MEDICAL BATTERIES 
With special form of Dry Cell, 


COXx- WALKERS 


WATCHMANS cLocks. | LE. ELECTRIC WORKS, DARLINGTON. 


TELEPHONES. EDINBURGH BRANCH: 


GENT & CO’S PATENT INSULATED CELL 9, W. REGISTER STREET. —— 
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INSULATING PRODUCTS. 


VULCANITE & EBONITE. 
CELLUVERT FIBRE. 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
~ VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Pure Para Telegraph Strip, Insulating Tape, &c. Patented Non-Stretching Pure Rubber os Tape, 


Rubber Goods of all kinds for Electrical Purposes. 


PATENT COTTON “SIMPLEX ’ BELTING 


For MAIN, and OTHER DRIVYING. 


Valves, Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appilances: Waterproof Garments, 4 and all kinds of 
India-Rubber Goods in Stock, and to Order. | 


PRICE LISTS ON APPLICATION LO: 


DAVID MOSELEY SONS, 


~CHAPEL FIELD WORKS, 


| WAREHOUSES: 
2, 4, & 6, New Brown St., MANCHESTER. | 57, Miller Street, GLASGOW. | 14, Place Sainte Gudule, BRUSSELS, 
14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. 29, Kl Reichenstrasse, HAMBURG. 


at co., 


MANUFACTURERS OF EVERY DESCRIPTION OF 


J . 


APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, al, MAGHETISY 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &. 
| IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS &o, 
ELECTRIC BELLS AND 


‘x ‘+ $ MP 


Apparatus for Science Classes supplied through the Science and Art Department at 50 per cent. reduction of prices. 
ILLUSTRATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. 
| Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. 

TRADE TERMI} AND SPECIAL QUOTATIONS’ FOR EXPORT SENT ON APPLICATION. 205 


J. ORME & Co. (Lael. Jacks Go), 65, Barbican, London, E.C. 
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G. WALL, 


MAGNETO WORKS, SHEFFIELD. 


SPECIALITIES of STEEL and STEEL WIRE adapted to the INSTRUMENT and ELECTRICAL TRADES. 


MAGNET STEEL of the highest efficiency. 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. 
TOOL STEELS—ALL DESCRIPTIONS. oz" 
COLD ROLLED STEEL in all dimensions. COLD ROLLED STEEL tempered and polished in x télé | 
| .. SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. 
Best Round Steel Wire Polished in Lengths or Coils, all gauges. Tempered Wire, Polished and Plated Music Wire, 


Qualities for Springs, &c. 3953 


(CROGGON & CO. Ltd. 
16, UPPER THAMES LONDON EC, 


Also at LIVERPOOL and GLASGOW, 


MANUFACTURERS OF 


Electric Light Fittings, Bells, Indicators, Lightning 
Conductors, and Speaking Tube Fittings, 
SEND FOR ILLUSTRATED LIST, POST FREE. 392 


tat? 


coPy OF LETTER JUST RECEIVED AT NEW CROSS. 
A LEADING AND WELL-KNOWN ELECTRICIAN WRITES: 


“Having used your ENAMEL considerably for various purposes, I find that it has GOOD INSULATING 
PROPERTIES FOR ELECTRICAL WORK, being much better than the usual Taguig Despont in use, 
which do not give such an appearance or finish as your ENAMEL.” 


SOLD EVERYWHERE, in Tins; or-Post Free, 7d., 1s. 6d , and 8s.; for BATHS, 9d., 1s. 9d., and ès. 6d. from Works, LONDON, SE. 
REJECT WORTHLESS IMITATIONS. 


INSULATOR. 


THE NEWTON ELECTRICAL 
WORKS, 


DYNAMOS 


AND 7 
MOTORS. 
Highest Efficiency ; Beauty of Design ; Moderate 
Speeds ; Best Workmanship and Materials. 


NEWTON & HAWKINS’ 


PATENT 
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And every Requisite for Electric Lighting 4 
and Transmission of Power. 


Telegrams: “ARC, TAUNTON.) . 


[LECTRICAL ENGINEERS & CONTRACTORS, 
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BALLE 


SPEED 


FOR USE WITH 


Electrical Installations and with General Machinery, 


AS MANUFACTURED AND 
BY US FOR ALSO FOR MOST 
THE OF THE 
BRITISH ADMIRALTY CHIEF ELECTRICAL 
FOR ENGINEERS 
WAR VESSELS. HERE AND ABROAD. 
Diameter of Dial, 
8 invhes, 
SOLE .MAKERS, 


ROBEY CO. 


GLOBE WORKS, LINCOLN, 
MANUFACTURERS OF 


CORNISH AND LANCASHIRE 


BY SPECIAL MACHINERY OF PERFECT AND MOST HR 
MODERN CONSTRUCTION. 


MANCHESTER. 


Rivetted by 
Hydraulic Machinery. 


F5 


All Holes drilled in 
position. 


Constructed in sizes of 
from 4 to 40 H.P. 
and 


working pressure. 


NN NS 


+ N 
NS 


\ \\\ 


Tier SIZES IN STOCK OR PROGRESS FOR OUICK DELIVERY. 


Estimates given on receipt of specification of requirements. 
9 pt of specific req 


ROBEY & CO. GLOBE WORKS, LINCOLN. 


: from 80 lbs. to 140 lbs. 
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ALLIANCE ENGINEERING WORKS WEST DRAYTON NEA ONDON. 
London Office: PRINCE’S MANSIONS, 68, VICTORIA ST. 
+ ALLIANCE’ DYNAMOS AND MOTORS ‘or all purposes. All sizes ready for immediate delivery. Made by special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


SPECIAL “Al AUTOMATIC GIN and SHIP LIGHTING 
Everything Electrical. te for Lists. to Contractors.—Mesers, Statter do not tender for Telegrams: “Statter West Drayton.” 1961 


ERNEST SCOTT 


NEWCASTLE-ON-TYNE, | 
Electrical and General Engineers. 


TYNE DYNAMOS, 


lYNE ARO LAMPS, 


Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes, 
THE NORTH BRITISH RUBBER CO. LIMITED, 


Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St. ; 
Newcastle-on-Tyne, 39, Grainger St.; Leeds, 65 & 66, Briggate. ser 


Com lete Installations erected by experienced men at 
ji home and abroad. 


SPECIAL TERMS TO THE TRADE. à 
Complete Catalogue on application. = 


' Telegraphic Addresses: 
LONDON : 110. 0. Leadenhall 8 “Boltonite,” London. SS —= 
MANCHESTER : Victoria "Buildings. “Ampère,” Manchester. 
HULDRRSFIELD : Lancaster Yard, Cloth Hall St, . 
LASGOW : 53. Waterino Street. N argow — 

JOHANNESBURG SOUTH AFRICA. Eee Johannes- 

burg. 3311 


MARSHALL, SONS Co, 


Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889. First Prize and Special Mention for Excellence for Engines 
| First Prize and Special Mention for Excellence for Thrashing Machinery. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


London Offices, Show Rooms & Stores:—MARSHALL’S BUILDINGS, 79, FARRINGDON Rd. E.C. 


ENGINES SOLD 


| 


Portable and Semi-Portable Engines, with Underneath Engines, Simple and Compound, for Extreme D" ae su 
Automatic Expansion Gear. Economy in Fuel. Vertical re oan Boilers. 


eo M. S. & CO. KEEP A LARGE STOCK OF ENGINES &o. OF ALL SIZES AT THEIR LONDON DEPOT-FOR a gystinee ON SALE OR HIRE. 
INSPECTION INVITED. 
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À \ 
= 


x 


dixed to 19 inside Cra Cornish o or Loco- Fixed Engings, with Crank, Single 19 12 to HP, 


Telegrams for Works : .] 


Marshalls, Gainsboro’.” New Catalogues, with Current Prices, free on apolication. nine, London.” 3060 
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. canised Asbestos Sheeting, as shown above, and asit 
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SECTION OF SHEETING. 
PATENT 


Made from 4-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces. 


The above, which can only be obtained from this house, is | The Centre from which the requisite elasticity is obtained . 
recognised as the Most Efficient and Economical Jointing | 


will adapt itself to uneven surfaces to which it may be ap- 
plied, and allow the expansion and contraction to be fully 
taken up... The covering being of Asbestos Cloth, imparts | 
a protection to the centre and so prolongs its elas- 
ticity. For Manhole, Mudhole, Steam Pipe, 
and Mash Tun Door Joints it is unequalled, 
and if applied as directed a ring can be 


Material in use. It is composed of a specially-prepared 
India-rubber Compound, protected by a covering of Vul- 


is the only Jointing Material which adequately 
combines PERMANENT ELASTICITY WITH 
HEAT RESISTANCE, the advantages it 


possesses will at once be seen. used many times over. 
MANCHESTER; Cable Street, O ? BELLS ASBESTOS. + HULL : Humber Dock Basin, 
Blackfriars, : GLASGOW: 35, Robertson Street, 


LIVERPOOL: 2, Strand St., James St, 
BELFAST, DUBLIN, ANTWERP, BERLIN, 


AMSTERDAM : 264, N. Z. Voorburgwal. 
BARCELONA, TRIESTE, LISBON & GENOA, : 


AGENTS,—BinMINGHAM—BELL & Co., 7, John Bright Street. CARDIFF: BELL & Co., West Bute Street. 


| BELL'S ASBESTOS | BELL’S ASBESTOS | BELL’S ASBESTOS 
BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING ) 
Will effectually keep Boilers clean and re- Is the BEST LOCOMOTIVE PACKING made. NON-CONDUCTING COMPOSITION. | 
move any Incrustation, without injury 
to the Boiler Plates or Fittings. Will reduce D mn 
loss by radi- 


ation, and 
saves 40 per 


— cent. of fuel. 
BELL”’S 


COMPOUND HYDRAULIC PACKING; — 


If SPECIALLY SUITED FOR 


HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA = ey out 

| PUMPS. y in bags 

therefore 
< Le" cheaper than 

others sent 


out wet. 


il 


|| Any customer recelving 
Oil soldas Bell’s Asbestos 


A shown, Is earnestly re- 
A quested to forward us 
sample and particulars yw 
of where obtained, 
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Every Cask is sent out 


Drums are marked as above, as above. 
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All Corks are sealed as above. ) | . 
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ASBESTOLIN 


4 om REGIST BRED. 


te ADVANTAGES OF ASBESTOLINE. 

‘d ASBESTOLINE is the most efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 

L (== ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
fl ASBESTOLINE is the Cleanest Lubricant. 

aor | ASBESTOLINE is favoured by Insurance Companies. 

Num ASBESTOLINE is the most Inodorous Lubricant. 

i | a ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
| ME à ASBESTOLINE has beaten all other Lubricants in making trials. 
ASBESTOLINE is applicable in and out doors in every climate. 
an keys are labelled as above, ASBESTOLINE requires no special application. 


CONSISTENCY OF ASBESTOLINE. 


a 


ASBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE (, is for use in tropical climates, both déhsee 
degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
ASBESTOLINE A, is specially adapted to ordinary Land when the pps is hig 
Engines and Machinery, in and cnbloee, 3 in this country. | ASBESTOLINE CC, is ed for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamships machines, &c., fi din the bearings are heated by steam 
in temperate climates, also on land when it is desirable to ” passing through, and sometimes is ee. used 
have Lubricant stiffer than A. instead of C. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any lubricant has ever been subjected to, and not on mere laboratory tests and professional analysis 


of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other Textile Manufactories. In Corn Mills it 


has proved invaluable on the roller and other modern machines, In Saw Mills,on Machines going up to 5,900 revolutions per minute, its work has never been app: oached 
by any other lubricant, On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Muny engines and 
machines of all descriptions give trouble and show bad results, both in working and wear, when me system of lubrication has not received due consideration. Engineering 
firms of the highest standing have given to it their powerful testimony and support. : 


SUPPLIED IN KEGS, 28 lbs., 56 lbs., or 112 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EX PORT MERCHANTS.—One Pound of “ Asbestoline ” equals.2 gallons of Oil weighing 18 Ibs. 
consequently the saving in freight is a considerable. Liberal Terms are > conceded to Export Merchants, | 


DAGGER 


Crus t 


eat 


| = 
SQUARE, ROUND. 


Every 10 feet has label as above, and bears our Trade mer. 7 


; Under this registered title are included the inventions of Mr. Field, and experience has praved them to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 

~ combination of Asbestos and India-rubber as secures. the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


K= In ordering, state whether square or round required.  s-4 


BELL’S ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, SE. 


DE POTS:—MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James $t. HULL: Humber Dock Basin. 
GLASGOW: 35, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 
No. 264, N. Z. YOORBURGWAL, AMSTERDAM. 


AGENTS:—BIRMINGHAM: BELL & CO., 7, Joho Bright Street. BRISTOL: ROBERT STOTESBURY, 114, Redcliffe Street. 


| CARDIFF : BELL & CO., West Bute Strel. 
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LIMITED, 
Serem Banufacturers, 
94. CHARLES ST, HATTON GARDEN, 


: LON CON, E.C. 
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AW AE D ED 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


BEEN AWARDED 


FOR 


Œ 


SOLE AGENTS FOR J. 0. MOUCHEL'S HIGH CONDUCTIVITY COPPER WIRE. 


ALE SIZ2BS KEPT IN STOCK. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 


Considerable Reduction for Large Quantities. pooh 
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STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, | 
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: _ high standing, unconnected with the School. New Cousses usually commence early in January, May, and September. = = | 


| JOURNAL AND El IL REVIER 


4140, 


| Beg to give notice that for the convenience of 
customers to whom the West End of London Le ee 
is easier of access than [Dalston they have now Aus 
OFFICES and SHOW: 

ROOMS at 


3, PRINCES MANSIONS, 
‘VICTORIA STREET, WESTMINSTER, 


Where of their manufactures, and 
i a good assortment of Fittings suited for 
L Installations, will pe 

AMMETERS, | CUT-OUTS, 


mit amd Requisites used for 
Miestric Light or Power. 


“RICE LISTS POST FREE. SPECIAL TERMS T0 LARGE BUYERS. Am 

| HRAD OFFICE AND WORKS | 
"POWNALL ROAD, DALSTON, LONDON. 


137, WEST REGENT STREET, GLASGOW. 
WEST END BRANCH AND SHOWROOMS : 


Cardew Voltmeter, BRANCH — 


4 PRINCES MAN SIONS, VICTORIA STREET, WESTMINSTER. 


qetephene Ho. 6499. 1970. “Wlexible, London.” 


SILVER MEDAL INTERNATIONAL ELEOTRIO EXHIBITION, 1882. 


PHILLIPS 


Glectrictans, 


THE LEA TELEGRAPH WORKS, HACKNEY WICK, LONDOR 


"MANUFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. 


| ‘MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 


| FANOY BRAIDED WIRES OF EVERY DESORIPTION. 
| COTTON, AND SIL COVERED. WIRES FOR DYNAMO MACHINES, MAGIE, 


4 


THE SCHOOL OF SUBMARINE. -TELEGRAPHY 


‘BSTABLISHED IN 1868. 


Manager:—Wm. LANT CARPENTER, BA, B.8e., F.C.8. 

Secretary:-LEON DRUGMAN, AS.TE. 
Instructor:—CHAS, CAPITO, M.LMLE., M.S.TE. and 


Lathes, &c., as well as several kinds of Are and Incandescence.Lamps and a Photo Photometet Boom, Both 


the end of the course of instruction, an: Examination for the Cxeturcars oy rus Somoot is cond 


PRINCES. STREET, HANOVER: SOUARE, LONDON, 
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| LIMITED, 
Screm Banufacturers, 
CHARLES ST., HATTON GARDEN, 


: LON CON, E.C. 


TWO MEDALS 


AW AR D HD 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, a 


BEEN AWARDED 


, AT THE 


EDINBURGH 


INTERNATIONAL 


GOLD MEDAL 


FOR 


24. 


SOLE AGENTS FOR J. 0. MOUCHEL'S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, 


ALI: KBPT IN STOCE. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 


‘Considerable Reduction for Large Quantities. 3091 
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Beg to give notice that for the convenience of . ae 
customers to whom the West End of London | 
is easier of access than [Dalston they have now 
BRANCH OFFICES and SHOW: 
ROOMS at 


a PRINCES MANSIONS, 
| | VICTORIA ‘STREET, WESTMINSTER, | 


Where of their manufactures, 
if a good assortment of Fittings suited for 
| on view. ke 


| DYNAMOS, VOLTMETERS, 
ARC LAMPS, | 


* 


axes 


5 


Light or Power. 


PRICE LISTS POST FREE. SPECIAL TERMS TO LARGE BUYERS. 4 


HRAD OFFICE AND 
-POWNALL ROAD, DALSTON, LONDON. 


137, WEST REGENT | GLASGOW. 
WEST END BRANCH AND SHOWROOMS: 


8 PRINCES MANSIONS, VIOTORIA STREET, ‘WESTMINSTER. a 


à 


| Xe. 6429. | ESTABLISHED 1870. “exible, London.” 


SILVER MEDAL INTERNATIONAL ELEOTRIC EXHIBITION, 4] 


"MANUFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. 


MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 
Ine Rabe, nt Comprend Wire of erry description fs Telephone and ell Werk 
FANOY BRAIDED WIRES OF EVERY DESCRIPTION. ag 
COTTON AND SILK OOVERED WIRES FOR DYNAMO MACHINES, MAGNETS, an 4 


3 


THE SCHOOL OF SUBMARINE. ‘TELEGRAPHY 
ENGINEERING 


BSTABLISHED IN 1668, 


12. PRINCES STREET, HANOVER: SOUARE, LONDON, 
_ Secretary:-LEON DRUGMAN, ASTE. | à | 
Senior Instructor:—CHAS. CAPITO, M.LM.E., M.S.T.E. and E. | 
ae il largest and ost School of ite kind. It possesses posseases, among resent recent additions, several 

“high New Courses usually commence early in January, May, and September. 
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| “Offices Wardiounes: 106 100, GANNON STREET, LONDOR, Eo. 


|| TELEGRAPH ENGINEERS ‘MANUFACTURERS 


STRUMENTE.—" Moree” 1: 


| | MANUYAOTURERS FOR GREAT AIN, 


TKathocities and other and is now in uso by the Post Offices and 


| MANUFAOTURERS oy TN MONT IMPROVED APPARATUS FOR + RAILWAY BLOCK SIGNALLING 


TELEGRAPH STORES AND APPARATUS OF EVERY DESORIPTION. 


APPARATUS. | 


INDIA-R GUTTA-PEROHA AND TELEGRAPH WORKS COMPANY (Limsted) are 
Patentess and Manufacturers of a Completa System of Torpedoes for Harbour and Coast Defones, 


AND OF THE 


BILVERTOWN PATENT FIRING BATTERY. 


A Oonstant Battery for Mining and Blasting Purposes. 
| INTO for the SUPPLY, and. ot THLNGRAPH 


i 


4 
AC 
ya 


MULOANISEP INDIA RUBBER. 


VALVES SHEET, BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND ‘CARRIAGE MATS. 
à INDIA RUBBER AND CANVAS SU OTION AND DELIVERY HOSE. . 


INDIA and CANVAS STEAM PA OKING — ROUND, ‘SQUARE, and ‘SHEET. 
INDIA RUBBER. MACHINE DRIVING. BANDS. 


WATERPROOF GARMENTS AND: FABRICS: 


Nites 


Pre 
+ 


Pillows, Baths, Life 
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Ding, Dak, Di fr 


SILVERTOWN, ESSEX, LONDON, PERSAN BEAUMONT, FRANOE. 
London Office—106, CANNON STREET, E.O. 

Warehouse—100, CANNON STREET,EO. jj 


one 


by NIORT, 18 and, Middle LO. and Published by the Propriters ALABASTER, GATHROUER & Co Paternoster Row, London, 


Op, Hae, Diving Dress, Sheeting to tor ‘Hoopitals, and Bods, 
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ELECTRIC LIGHT APPARATUS 


LONDON WIRE 


BULLER, JOBSON & Co, Lro, 


BIRMINGHAM, HANLEY, DUDLEY, LONDON and GLASGOW, 


Have pleasure in announcing to all connected with 


TELEGRAPHIC, TELEPHONIC, ELECTRIC LIGHTING, 


AND KINDRED TRADES, 
That — to the large increase in their business since their amalgamation five years ago, 
they have now acquired an extensive site at 


cHESToON ROAD, BIRMINGHAM, 
WHERE THEY ARE ERECTING NEW WORKS 
And laying down the most improved plant for the production of their manufactures. 
Finding it advantageous to reconstruct the company with extended powers 
they have increased the capital, but 
THERE WYILL BE NO CHANGE IN THE PROPRIETARY. & 
THE NEW NAME OF THE COMPANY WILL BE 


“THE 


INDIA RUBBER, GUTTA PERCHA, & TELESRPH WORKS | 


COMPANY, LIMITED. 


| Offices: 106, CANNON STREET, LONDON, EC. 


 MANUFACTURERS OF 


DYNAMO MACHiIN ES, | 


INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
- CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


OF EVERY DESCRIPTION. 


nn FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATHS ON APPLICATION. 


THE | 


ANCHOR WGRES, PLAYHOUSE YARD, GOLDEN LANE, LONDON E. C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND THLEPHONH WORE, *%o.m 


BULLERS, LIMITHD. + 
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26, LUDGATE HILL, LONDON, E.C., 
~ ELECTRICAL ENGINEERS, PNEUMATIC AND ELECTRIC BELL FITTERS AND MAKERS 


4 bee: TO HER MAJESTYS OFFICE OF WORKS. 
ra Sole Agents and Manufacturers of McClellan’s Patent Continuous Action Bells and Relays. 
ù CATALOGUES AND ESTIMATES FREE. 3681 


MOTORS, AMPEREMETERS, VOLTMETERS, and all connected with ELECTRIC LIGHTING SUPPLIED ON 


À 


PRICE, TALBOT & CO. Ltd. 


TERMINAL 
SCREW BOLT 
CEMENTED 
SHACKLES. 


TELEGRAPH, ATTERI FS AND ALL 


TELEPHONE, UPPLIES. 


DY N A M lAMO VW | R Braided. 


THE TELEGRAPH MFG. CO. Lo, 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST, LONDON, E.C, 


Round, © 
Laminated, 


COMPOUND 


Simple, Economical, Durable. 


STANDARD ENGINE. STANDARD ENGINE. 


€ 
Zi Q 


DIRECT CONNECTED ENGINE AND DpYNAMO. 


JOHN MUSGRAVE & SONS, 


LIMITED, 
GLOBE IRON WORKS, BOLTON. 


London Agents: 
S. & E. RANSOME & CoO.,10, Essex St., Strand, W.C. 


{STANDARD ENGINE. 


VERTICAL COMPOUND HIGH-SPEED ENGINE, C. S. TYPE. 
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THE PAISTE SWITCH. 
100,000 in daily use. 


The movement breaks and completes 
the circuit in an instantaneous manner, 
preventing arcing or charring of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. : Correspon- 
dence invited. | | 


A. REYROLLE, 


10, UNION MEWS, UNION STRBET, MIDDLESEX 
HOSPITAL, LONDON, W. sow 


THE 


LIMITED, 
(GA TESHEAD-ON-TYWE. 


= 


Newcastle Exhibition, BR PARIS EXHIBITION, 
1887. 


| PRICES AND PARTICULARS 
ON APPLICATION. 


SOLE MAKERS OF 
“ SUNBEAM ” À 

an “SUNBEAM, GATESHEAD.” 


121, FENCHURCH ST, EC, CYCLOPS, LONDON.” 
RESISTANCE. 
i 8133 


ELECTRIC LIGHT ENGINES. 


“INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS,. 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


BROWETT, LINDLEY & CO. 
MANGHESTER. 


=. Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in 
use for Electric Light Engines. Send for Lists. ares 


From 20 to 300 LH.P, made, 
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CANI 


or GUARANTEED 


INSULATION 


ano QUALITY. 


11, QUEEN VICTORIA STREET, LONDON. E.C. 


3955 
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SUPPLEMENT. 


‘October 24, 1800.) 


: INDIAN GOVERNMENT, &C., 


DYNAMOS, MOTORS, ARC 


SWITCHES. 


> 2 2 2 2 2 2 2 2 2 2 2 SS SS SS D D D SS SSS SS SS SSS SS SSS SS SS SS 2 20 — 


dent plant, consisting 
 Accumulators, &c. 


à 


best attention. 


‘own instructions. 


Edinburgh Exhibition. 


ELECTRICAL WORKS, 


CONTRACTOR TO THE LORDS OF THE ADMIRALTY, 


LONDON, 


LAMPS. 


SEARCH LIGHT APPARATUS of every — 


CUT-OUTS—ORDINARY, MAGNETIC. 
| SCOTT'S PATENT SWITCHBOARDS. 


LAMPHOLDERS. 
MIRRORS FOR PROJECTORS— 
Unequalled. 


NOTE. Any of the aboxe to be seen in stock at the Works, or in course of  céiteltists. The Acton Hill 
Works is the only Establishment in the Kingdom where _—_—_—_—.. of three sizes, fitted ‘Seis 
with aap: and a can be obtained from stock, 


For Wiring Laying of Mains, or Fitting 
up Complete Installations with 


indepen- 
of Engines, 


Is drawn to the facility for supplying electrical plant 
at short notice, and of perfect workmanship. Owing 
to the possession of the most modern machinery and 
_ appliances and a trained staff urgent work can have the 


ELECTRICAL CONTRACTORS AND CON- 
SULTING ENGINEERS are invited to send particulars 
of Specifications and Specialities required. : Dynamos, 
Motors, and Electrical re built to ion 


DONT FORGET to inspect’ exhibit at the 


Search Light Plant 


operating evening. 
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SOLE LICENSEES OF TEL 


PATENT TWO- SPINDLE 'CGENTREING MACHINE. 


SELIG, SONNENTHAL Co. 


For Drilling 
Countersinking 
at 
one setting of the work, 


with stops to . 


For Shafts 


Weight 
aa about 33 cwts. 


Patent je EUREKA “ Planing Machine 


FOR HAND, TREADLE OR STEAM POWER. 


Made in Five Sizes, to plane 
from 14” x 9" x 14” to 60" x 32" x 20 


Illustrations represent the Fourth Size 
(40” x 24” x16”), 

both with and without Slot Drilling 

Attachment. 
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(| 


Yi 
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Y 


- 


ADVANTAGES-W. Gite continuously in one direction. Works with one 


‘when for power. 
be stopped instantly, even wbilst one pal 


IN STOCK READY for IMMEDIATE DELIVERY 


A large assortment of Lathes, Radial and Pillar Drilling Machines, Milling, Planing and other Machine Tools. 


from }” to 33” diameter, 


4095 


85, Queen Victoria Street, & Lambeth Hill, LONDON. 
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ELE CTRICAL ENGINEER’S ÉT-BOOK OF 
MODERN 


__Setober 24, 1890.) THE TELEGRAPHIC JOURNAL AND ELECTRIC = VIT 


THE VICTOR TURBINE où à Horigonial Shaf, ad giving out 


on a Horizontal Shaft, and giving out 
Possesses more than Double the Capa- Per cent. 


same Ha. inft. HP. over 500 H.P., are at work driving 
the best om THE LARGEST DYNAMO IN THE 


results on record, as shown'in the | Spin” :: ff 2: D WORLD for Messrs. the Cowles Eleo- 
following Holyoke Testing | tric Smelting Company, Lor ‘port 


Soin: .: 11:65 “8676 
WITH PROPORTIONATÉLY HIGH EFFICIENCY AT PART-GATE, À. N.x. and Two 13-inch giving cut 
| 166 E.P., and driving a No.8 BRUSH 


Such results, together. ‘with nicely: orkin te, and simple, strong, and durable 
it the y 

construction, hould favo commen t to attention of ALL D O, for the Bl 

. Company, Aspen, Col. 2068 


hasers. superior. wor finish, and of the bes 
State r require ments, and send for catalogue to 


FREDÉRIC NELL, 16, Mark Lane, LONDON, E.C. 


WOOD & SON'S: NEW BOOKS. 
Ro al- 82mo. ses. 6a. Leathe HXCELSIOR 


the various 
rosin evo. re For Nickel and Silver Plating, Brassing, Electro-typing, &c., 
LECTRIC: LIGHT: ITS PRODUCTION AND USE. | as used by all the principal Platers in London. 


By JO UHART, author of “Electro-Plating,” &c, Fourth |: 


iti arge additions, 470 pages, witn 147 Illustrations. “The 
whole ground electtic ightine less covered, and ina very PRICES FROM &6. Numerous Testimonials. 


clear and concise 
plished, Crown évo., 88, Cloth VATS, ANODES, AND COMPLETE OUTFITS. 


LEOTRIC LIGHT FITTING. À ‘Handbook for Working 
Electrical Engineers. By JOHN W. URQUHART. “A really capital boo 


CARL OPPERMANN, 2, Wynatt St, Clerkenwell 


London: CROSBY LOUK WOOD & SON, 7; Stattoners’ Hall tains E.C. 4025 8764 


THE ACME ELECTRIC WORKS 


No. 7629. | (FRANCIS TEAGUE, Manager), [Telegrams: “ Sounder, London.” | 
. Head Office & Showrooms: 41, PRINCES STREET, HANOVER SQUARE. Factory: FERDINAND STREET, CHALK FARM, N. W. 


| ELECTRIC AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO EH.M. WAR OFFICE, 


ADMIRALTY, G.P.O. LONDON COUNTY COUNCIL, &e. : - 
_ MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK. BREAK SWITCHES. voi 


| Mains Swritchboards, Cockburn Patent Cut Outs and F'uses, Electrical Accessories. 


ANDREWS PREECE, 


ELECTRICAL ENGINEERS & CONTRACTORS, 


4 MANUFACTURERS OF THE 


. ARC LAMPS, SWITCHES, &c. 
Estimates and Specifications prepared free of charge on o_o 


BOROUGH MILLS, MANCHESTER ROAD, 


BRADFORD. sees - 


THE BABCOCK & WILCOX CO. 


PATENT 


TUBE STEAM BOILER. 


ELECTRIC LIGHTING PURPOSES, 


Because of their Great Economy in Fuel; Safety from Explo- 
but principally their Entire Reliability. 


The Gompany hove 5: mee à ards of 10,000 H.P. of these boilers in all 
À instaliati tion may be seen at work at the Grosvenor 
The eta Anglo-Ro uminazione di 
be 400 HP. 


= = 


perio "They af work 
some A ey ma w 

at the installation of the Socleta per 1’Tluminazione Hhettrica, Palermo, Sicily, &c., 

| & The Ges having erected an im 

| ons insta on of these boilers in connection with the lighting “a the Grand pera 
In connection with ELECTRIC LIGHTING, the reliability that can be placed on 

r others, and and bas ensure’ the large and 

increasing trade of the Company. . 


A VALUABLE BOOK ON STEAM FREE ON APPLICATION. 


European Works: KILBOWIE, near GLASGOW. 
Head Office for Europe; 21, Bothwell St., GLASGOW. 
London Office: 114, NEWGATE STREET, E.C. 


Manchester Office: où DE DEANSGATE. Paris Fa 45, RUE pe LA CHAUSSEE D’ANTIN. Brussels : 44, PLACE DE BROUCKERE, BRUSSELS. 
| FOR AUSTRALIA AND NEW ZEALAND, ADDRESS— | 
THE BABCOCK & WILCOX CO. 280, Sussex Street, SYDNEY, N.S.W. 25: 
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TELEPHONES 


FOR EXPORT TO ALL PARTS OF THE W9RLD 


Hill 
CONSOLI 
{ll 


OF No. 109 FARRINGDON ROAD. s 
LONDON, E.C., 


0 Are the SOLE LICENSED MANU- 
Wit FACTURERS of TELEPHONES for : 
Export and for use inthe United King- 
| | dom, under LICENSE granted to the F 
| i Company by the UNITED TELE-§ La 
PHONE COMPANY of London (now 
the NATIONAL TELEPHONE CO.) 
NO TELEPHONES can be manufac- 
tured by any person or Company (other f¥ 2 = 
thanthe CONSOLIDATED TELE- | 2 
PHONE CO.) in the United Kingdom, A 
and the said Company offer a L - 
substantial reward for sufficient 


=> evidence as will enable proceed- 
ings to be taken 
of these rights. 
Tue Consonipatep TELEPHONE Co. is to supply 
NS, | = a the celebrated Simpzex Arc Lamp, which burns with great 
+ == = brilliancy and steadiness in parallel circuits. 
Sizes from 5 Ampéres Upwards. 


SINGLE : ‘LAMP COMPLETE, WITH GLOBE (large and small size) from 90s. 
Awarded the GOLD MEDAL of the Society of Arts, in Competition, 1889. 


UNEQUALLED FOR DRIVING ELECTRIC LIGHT MACHINERY. 


Sizes from 1 to 150 Indicated ‘Horse Power in ONE Cylinder only. Also SPECIAL 
DOUBLE Cylinder Type up to 300 Horse-Power, 
SIMPLE, 


RELIABLE, 
ECONOMICAL. 
NUMEROUS HIGH CLASS 

TESTIMONIALS. . i 


i 


‘i 


Catalogues and Price Lists are to be had Free 
on application. : 


Full Guarantee given 
with every Engine. 


WORK EQUALLY WtLL WITH 


COAL, OIL, OR WATER GAS. 


SOLE MAKERS: 


DICK KERR & CO. Limited, London, Bristol, and Glasgow. 
| __ LONDON SHOWROOM:—76, Queen Victoria Street, E.C. 


WWorks:-KILMARNOCKH. 
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to H.M. Government. INSTRUMEN TS 
MANUFACTURERS OF . all purposes. 
WHEATSTONE BRDIGES & STANDARD RESISTANCE COILS 


G ALV AN OMETERS. —Thomson, and every description used kept in stock, 


made up to 350,000 ohms resistance. paie 
Instruments and Lamp Stands and Scales. 


CONDEN SERS & KEYS for all requirements. bx 
STAN: DARDS OF SELF-INDUCTION.- soi of Profs. 


Ayrton & Prerry’s- VARIABLE STANDARDS, reading in Secohms 
and Patent Secohmeters. 


ST AND ARD CELLS, = eet ‘including | Dr. Muirhead’s ‘Patented Portable 


AMME TERS for Direct or Hs Currents, also for Ship, " Tram, or. Train v use. 
: With back or front connections. Large stock kept. 


VOLTME TERS. —Can be kept continuously i in circuit without overheating with 


‘back or front connections. Large stock kept. . 


TE STING SETS for. measuring line and insulation resistance. Best construction 


and very portable. 
ILLUSTRATED PRISED CATALOGUES ON APPLICATION. 


Present Address—132, - HORSEFE RRY ROAD, WESTMINSTER; | 


Shortly Removing to 16, RED LION STREET, CLERKENWELL 
(Two Minutes’ walk from Farringdon Street Station.) 


TELEPHONE 3120, ““ SECOHM, LONDON.” 


NALDER BROS. CO. 


F 


ESTABLISHED 1872. 


THE ‘TELEGRAPHIC J OURNAL AND 


ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OF FICE, 22, PATERNOSTER Row, LONDON. 


TELEGRAPEHIC ADDRESS: ‘AGHEKAY, LONDON.” CODE A BO. 
All Letters should be addressed to the Proprietors, H, Alabaster, Gatehouse & Co. 


SUBSCRIPTION RATES.—In Great Britain, post free, per year, 19s. 6d. To all Foreign Countries (except those mentioned 
. below), per Year, £1 1s. 8d. Exceptions —Abyssinis, Aden, Borneo, Ceylon, India, Java, Labuan, Mozambique, Penang, 
Persia (vid Brindisi), Philippine Islands, Singapore, Zanzibar, to which the rates are: per Year, £1 8s. 10d. 


VOLUME XXVL. can now be had bound in black cloth, gilt, at 12s. 


BINDING.— Subscribers’ numbers bound for 88. 6d. each volume, including case. CASES.—Cloth Cases for Binding can be had. 


price 28. 


| READING CASES, to hold + One to Twenty-six Numbers, till es Volume is complete for Binding, can now be had from 


the Publishers, Price 68., or Free by Post (in Great Britain) 6s. 6d 
FOREIGN AGENTS.—New York: D. Van NosTRanD, 23, Murray Street. Paris: Veuve J. Borvzav, 22, Rue de la Banque 
rlin: Asuzr & Co., 5, Unter den Linden. 


| NOTICE TO ADVERTISERS. 
The following are the latest times up to which Advertisements can be received for publication 
in current week’s issue:—New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Thursdav 2 p.m. 


ADVERTISEMENT RATES ON APPLICATION. 


Los pd sd Post Office Orders (on Chief oo London) to be made tele to Mr. H. ALABASTER, 22, Paternci ter Row, E.C. 
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Telegrams: { | INDUCTION, és APPARATUS,” 
LONDON. MANCHESTER. GLASGOW. - 


ELECTRIC Co, Lo, 


ck G. MANAGING DIRECTOR. | | 
orks :— | 
48, CHAPEL STREET, SALFORD, 71, QUEEN VICTORIA ‘STREET, 


MANCHESTER. LONDON, E.C. 


MOTORS. 


WE HAVE JUST CONCLUDED NEGOTIATIONS WITH THE CROCKER-WHEELER 
MOTOR COMPANY, U.8.A., AND ARE NOW 


SOLE mae: FOR THE UNITED 
KINGDOM 


FOR THE SUPPLY OF ABOVE WELL-KNOWN MOTORS. 


à pa 


MFG CO. 
Ne 


PUMP ‘BET, £25. 


- 4 


| 


1/8 H.P. MOTOR, Wound, £8, 
Shunt Wound, £8 10s. 


BLOWER SET, £15 15s. 


All the above motors are in stock suitable for 100-110 v. circuits, other combination 
for practical and domestic use in course of construction. | 


WRITE FOR 


NEW (Fifth Edition) CA TALOGUE. 


FAN SET, Complete, £10. 
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Al 


DYNAMOS 


SLOW SPEED EFrICIENCY BEST WORKMANSHIP 


L 


< 
op 


J. H. HOLMES: à Co. 


NEWCASTLE-ON- TYNE 


2682 


WOODHOUSE RAWSON UNITED, Lo. 


TELEPHONE 1888. TELEGRAMB: “ INDIORS,” LONDON. 


| WHEATLEY KIRK, PRICE-& GOULTY, 


(Betads.shed 1850), 


ELEOTRIOAL AUCTIONEERS, VALUERS 
AND ARBITRATORS, 
se, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANOHESTER. 1549 


FRIDAY, OCTOBER 3ist, 1890, 


SALE -OF HIGH-CLASS MODERN ELECTRICAL PLANT. 
To Electric Supply and Lighting — Electricians and others. 


WHEATLEY KIRK, PRICE & GOULTY | 


HAVE RECELVED INSTRUCTIONS TO 


SELL. BY PUBLIC AUCTION, 


Upon the Premises of the new Electric Supply Station, Eccleston Place, 
Eccleston Street, Buckingham Palace Road, SW. 


On FRIDAY, OCTOBER 3ist, COMMENCING at 11 for 12 O'CLOCE, cer 
Where they have been removed for convenience of Sale, 
THE VALUABLE “NEW AND NEARLY NEW 


ELECTRICAL PLANT AND EFFECTS, 


Formerly the property of the City of Westminster Electrical Syndteate. 


The Catalogue will include twe very fine 60-unit ‘Alternating Current Dynamos, 


2,000 volts, 3) amperes, at 600 revolutions, by Goolden & Co., one of these is quite new, 
the other has only run a short time ; a ditto 45-unit, 2,000 volts, 22} ampères, 535 revo- 
* lutions; a 33-unit Compound Wound Dynamo, by Goolden ; a 16-unit and a 12-unit 

ditto; a 10j-unit Shunt wound ditto, and several other smaller new Dynamos, by 
Goolden. Turned Shafting, Pulleys and Brackets. New Kapp and Snell's and 
Jablochkofi’s Transformers, from 2 to 30 H.P., reducing from 2,000 volts: to 100 volts. 
Taper Wrought Iron Poles, Ridge Pieces, Insulators, &c., for Roof Work, Leather 
Belting, Tanks, 24 E.P.S. L15 Accumulators in glass cells, Piping, and other miscel- 
laneous items. 

On view on Thursday, 30th October, 1890, and morning of Sale. 

For further particulars and Catalogues apply to Messrs. WHEATLEY KIRK, PRICE 
AND GOULTY, 52, Queen Victoria Street, London, E.C. (Telegrams: “ Indices,” 
London. Telephone 1538) ; and Albert Square, Manchester. 4018 


FOR SALE. 
THE ELECTRIC ARC LIGHT 


KNOWN AS THE 


LEYER LIGHT ” 


(Invented by the late Mr. Charles Lever), 


WITH STOCK OF LAMPS AND APPARATUS, 
AND BRITISH AND FOREIGN PATENTS. 


For PARTICULARS APPLY TO— 4018 


DERDY & PATERSON, Solicitors, 6, Cross Street, MANCHESTER. 


VULCANITE. 


HARBURG IXND1A-RUBBER COMB COMPANY.) 
London Warehouse: F. WINTER, | 
188, LONDON. WALL WOOD STREET E.C. 


CHEAP PREPAID 


Relating to Situations Vacant, Situations Wanted, ‘Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. | 


This Scale does which . 


ws NTED, practical Electrical ana Mechanical En, 

well up in designing and manufacture of dynamos, fit 

and installation work.—Apply, with’ required, to. 4008, 
Ezscrricaz Review office. 


FIRM of Electrical aboiit to ‘establish works 
the manufacture of small dynamos, requires a Designer for 
such ; must be a practical man, and be able to invest money in 


the undertakin he ly for full particulars to “ Dynamo,” care 
of Messrs. Kelly & Co.’s dit: Offices, King Street, West- 
minster, S.W. 


402. 
RARE first-class . Practical | Foreman for electric light 
installation work ; Satie rivate house wiring ; liberal 
salary to really capable man.—Re Tv Side particulars of ex- 
perience and references to Office oft this P 4035 


ANTED, a well-educated. Electrician, 
thorough ships, and accustomed to 
armoured and Toad sheathed cab ust competent to take 


entire charge and manage x ” tate experience, references, 
and wages.—Apply by letter, W E el & Co., York Street 
Works, Lambeth. 4033 


ANTED, a steady man to look otter in installation in 
the country, must be able to do wiring and work at lathe 
and vice.—Address, No. 4,031, ELECERICAL REVIEW office. 49g) 


HE ENGINEER (22) desires re-engagement, 
home or abroad. Experience in works and drawing office. 

1} year’s charge of central station (storage) and installation work. 

Testimonials.— Address, “ A. B.,”” Enterrical REVIEW office. 4036 


acres (age 23) desires re-engagement 7 years’ 


experience in electric lighting, installation work, &c. Fair 
draughtsman : first-class references. —Apply, “hea 4 037, office 
of ELectricaL REVIEW. 4037 


[Continued on neat Page.] À 


FOWLER, LANCASTER CO. 


BIRMIN GHAM, 
IS NOW THE 


LARGEST MANUFACTORY IN THE KINGDOM 


FOR ALL 


ELECTRICAL SUPPLIES. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


ORKING ELECTRICIAN desires re-engagement to take 
oer of an installation; engines, dynamos, arc, or incan- 
descent lighting; references, &e. ; four years at Cannon Street 
Hotel. ddress, E. F. Turner, 70, Cold Harbour Lane, Camber- 
well, SE 4088 


EN TLEMAN, age 26, seeks engagement in some Electrical 


firm as Practical Engineer. Has had large experience in 
steam-engines and’ electric ight work. Would not mind being 
sent abroad. Address, “4016,” ExzcrricaL Review. 4016 


YOUNG MAN desires a situation in Electrical works, as 


improver, having had over one year’s experience. Apply, | 


A. R., office of this paper. 407k 


LECTRICIAN, aged 25, experienced in central station work 

(high tension), arcand incandescent lighting, accumulators, 

&c., fair draughtsman, requires engagement Address 
office of this paper. 4001 


IGHT PORTABLE LADDER, 20 feet high, on strong 
3 feet 6 inches by 6 feet, fitted with four travelling 


wheels, two.of which are fitted with powerful brake, there is also - 
‘attached to the carriage a strong handle for hauling with. The 
: ladder can be lowered to the height of 7 feet 6 inches, and is fitted 


into a well and strongly made winch, with handle and ratchet wheel, 
&e., also an attachment for. holding it securely in position when 
working. It can be put to any angle, and is altogether a strong 
and useful article, suitable for overhead’ wiring or arc lamp 
trimming, Price £17 103.—Ezxcrric Lieut Works, Bata. 


YNAMO FOR SALE -—100-light Brush-Victoria shunt wound. 
Can be seen running in London. Recently had new arma- 


ture. Also quantity of shafting, plummer blocks, pulleys, &c.— 


Harey mite 10 & 12, Garrick Street, Covent Garden, W.C. 4010 


ECOND-HAND ALTERNATORS—both self-exciting and for 
exviters. Sections may be connected in series or 


separate 
parallel at will, thus pins À wide range of E.M.F. and currents. 
—For full particulars app 


ExvectricaL ENGINEERING CoR- 


Mr. J. G. LORRAIN, MIEE. M.I.M.E., &c., 
PATENT AGENT AND CONSULTING ENGINEER, 
Norfolk House, Norfolk St., London, W.C. 
HANDBOOK”. Post Free on Application. 4014 


| ELECTRICITY | 


MONTALVO & HERRAN, 
BOGOTA 


(REPUBLIC ,OF COLUMBIA, SOUTH AMERICA). 


‘Merchants (in every ‘description of Electrical Apparatus and .| 


all kinds of goods relating to Electricity), ask Prospectuses 
tne and Pricé Lists and accept Consignments. — 


For every description of NEW and-SECOND-HAND ELECTRICAL XPPA- 
RATUS, PLANT and INSTRUMENTS, &c., rend for immediate delivery, 
Consult 


nical 


A POPULAR ILLUSTRATED JOURNAL DEALING WITH 


ELECTRICAL MATTERS. 
PUBLISHED MONTHLY—POST FREE, 64. 


Offices & Warehouse : 62, Queen Victoria St., & 39, Queen St., London, B.C. 


INDICES, ” LONDON. 


LIMITED, 
Offices & 2, Great WINCHESTER Loxpox, 0. 


“His Grace the DUKE OF MARLBOROUGH, Chairman. 
The Company has been formed FOR THE PURPOSE OF 


FACILITATING THE PROMOTION AND DEVELOPMENT | 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans. 


mission of Power, and other industrial uses of electricity. 
Communications may be addressed to—- 


J. CECH, BULL, 
3837. ‘Becr 


Wend ers. 


TO ELECTRIC LIGHTING COMPANIES AND OTHERS. 


HE STREETS COMMITTEE of the COMMISSIONERS of 
SEWERS of the CITY of LONDON, will meet in the 
GUILDHALL of the said City on Fripay, the 28th of Novemszr, 
1890, at Two o’clock precisely, to receive Tenders for lighting the 
Western District of the City by Electricity. 


The conditions (similar to those arranged for the East and : 
Central Districts) may be seen at this office, but should any devia- 


tions from such conditions, favourable to the Commissioners be 
desired by the Companies tendering, such deviations must be 
specifically set forth in the Tender. 

The Tenders must be sealed, endorsed “Tender for Electric 
Lighting, Western District,” and. be delivered at this Office, 
addressed to the undersigned, before Two o’clock on the said 28th 


À of NovEMBER. 
The Commissioners reserve to themselves full liberty in à regaed 


to the acceptance or otherwise of any Tender. 
HENRY BLAKE, Principal Clerk.: 
Sewers’ Office, Guildhall, October, 1890. s | 4034 


CORPORATION OF MONMOUTH. 


Tenders are required for Lighting the Streets of 
Monmouth with Electric Light. — 


HE CORPORATION OF MONMOUTH will, on or before 

the Ist day of November next, receive Tenders from com- 

à ur persons for the Lighting with Electric Light, on the Low 
ension system, of the Streets in the Town of Monmouth. 

parties tendering shall be bound to supply, erect and fix all the 

ange” id plant, machinery, engines, boiler, dynamo, conduc- 

rs, &c 
Particulars and Ground Plan of Site and Streets can be seen at 


| the Office of the Town Clerk, Priory Street, Monmouth. The 


lowest or any Tender will not necessarily be accepted, nor will the 
Corporation pay, or be liable for, any expenses in connection with 
parties so tendering. 

Tenders to be enclosed in sealed envelopes addressed and 
forwarded to “Tue Town CuERK, Monmovurs,” and endorsed 
“ Tender for Electric Lighting.” : 


By Order, 
T. R. OAKLEY, Town Clerk. 
Town Clerk’s Office, Monmouth. | 4050 


ELECTRICAL REVIEW. | 


INDINGS AND CASES.—Subscribers and sities can. have 

their half-yearly numbers bound handsomely in Black 

Cloth at the rate of 3s. 6d. per volume. Cases for binding are 
also supplied at 2s. 6d. each.—22, PATERNOSTER Row, Lonpon. 


R. MCGOUNE, BUCHANAN & Co. 
WHOLESALE MICA MERCHANTS, 


9, Mincing Lane, London, E.C. 
No. Telearams, * Boulanger.” 


CA 


For Electrical and all other purposes. 


Specifications. 
Special Department for Chemicals used by. . 
Electricians, 


USE THE  GROSVENOR ” PATENT CEILING CONNECTOR. 


USE F. L. & CO.’S PATENT LAMP CAPS. 
ALL ELECTRIC LIGHTING AND TELEGRAPHIC SUPPLIES. 


Send for Samples and Ghertations. 


<= Note :— 


| 
FOWLER, LANCASTER & Co., Ltd., Birmingham. 


[October 24, 1890,” 


TE ELECTRIC & GENERAL INVESTMENT C0, 


à 


Samples and Quotations on receipt of Patterns and 2 


"Post 
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NEW PRICE LIST NOW READY. 


AMMETERS 
and 
For Engine Room use, — 
Alternating or 
Direct Current. 
MARINE TYPE _ 
For Ship, 
Tram, 


Train use. 


Contractors to English & Foreign Governments, 
| Raïilways, Central Stations,&c. - 


AYNAMOS. | 


Armatures 47am \nsulated entirely with MICA 


Pet 


‘ 


VENTILATED INSIDE. 


42 


"POSITIVE DRIVING 
of Conductors. 


AMPLE CLEARANCE 


CHEAPER than any Dynamos 
working with same MARGINAL FACTORS 


and at same LOW TEMPERATURE. 


f Telegrams: 
MEGAVOLT,” 


LONDON. 


“À 


Armatures and Field Coll 


~_ a Long Beanngs. Clean and Economical Lubri Standard Géolden Overtype Dynamo, buil 
| with Gramme, Drum and Bar Armatures. 
HAVE BEEN BUILT IN ALL SIZES, 


Some welghing over SEVEN TONS without Engine. 


of this ype have worked at 350 volts, trans- 
in es (a 


test than lighting) 


ver nes (a severer 
| , Tome ‘ * OT ORS for some years without a penny being spent in repaire. 
STRONGLY BUILT. 


QTEAM DYNAMOS 


FOR ANY OUTPUT. 


DYNAMOS and MOTORS 


Be 14 Le 


| STEAM DYNAMO for ELECTROTYPING 
supplied to Ordnance Survey Dept. 


LA > 


Laung Motor with 


Wooriéco Works, HARROW ROAD, 
| LONDON, w. 


= 


Will drive machinery direct with Spur Gearing, without breaking down the armatures, 
HIGH EFFICIENCIES. 
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Publications. 


Cloth, 48. 6d., Post Free. 65 Illustrations. By JAMES SWINBURNE. — 
Practical Electrical Measurement. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the only ones a 
out of a large-mass of matter have struck us as perhaps open to criticism.”—Electrician, February 15th, 1889. 7 
The author comes to his task, however, so well equipped by practical experience, that there se to be a ‘oie for his very p 
ced, confidence. His selection ‘and treatment of the subject matter is decidedly ony ag and a amount of stereotyped ma 
hitch i is usually deemed indispensable to works on electrical subjects, is conspicuous by its absence.’ The Electrical Engineer. New 
York), February, 1889. 


‘© Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, ie is a valuable addition to ‘the q 


literature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, January 12th; 1889, 
“ Tt does not need commending; we have only to give the author’s name and that of the publishers.”—Electrical Plant, January, 1889; 


‘ There are many points in this volume which will be of great value to the practical electrical engineer who has ré work with such . 
of the méasuring instruments usually supplied.” —Mechanical World, December 15th, 1888. 


** This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it furnishes the 
pg electrician with simple rules and methods for the measurement of the various shrdenl quantities with which he is con- 
- Much that is practically useful will be found in the book. Looking at the~book as a 

whald, there is no doubt that it will be welcomed by many engaged in practical electrical work. > Industries, March Ist, 1889. 


“ The apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed to describe 
‘ practical electrical measurement,’ has set a higher value on the fulfilment of his promise, and of the reader’s expectation, | than upon 
his ability to make a mathematical display. He has evidently found that as the algebraical evolutions are within the capacity of most 
youths as they leave school, the practical world is not in the least interested in Mr. Swinburne’s capacity in this respect, while it does 
want to know something about practical electrical measurement. He _— departs from the more usual course of the pedant, and | 
sticks to his subject.” —Engineer, March 29th, 1889. 


‘“ As it stands the book consists mainly of remarks on almost every form of instrument known in electrical lighting. "Nature, 


March 28th, 1889. 


Leather, Ga. Post Free. By H. R. KEMPE, M.lnst.E. E., A.M.Inst.C.E. 


The Electrical Engineer’s Pocketbook 


OF MODERN RULES, FORMULA, TABLES AND DATA. 


Cloth, 5s., Post Free, Crown 8vo. By JOHN W. URQUHART, Electrician, 


Electric Light Fitting: 


A HANDBOOK FOR WORKING ELECTRICAL ENGINEERS, EMBODYING PRACTICAL NOTES 
ON INSTALLATION MANAGEMENT. 


Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. By F. B. BADT. 


Incandescent Wiring Handbook. 


a Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and’ 
Elevators ; Baas Gauges ; General Electrical Data ; Calculating Sizes of Wires; and two Appendices. 


Cloth, 4s. 6d., Post Free. 70 By F. B. BADT. 


Dynamo Tenders’ Handbook. 


Elementary Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps ; Instruments ; Circuits or Leads ; 
Accumulators ; Safety Regulations ; Table of Electric Light Conductors; Lamp Lighting Schedule; Construction Tools. 


Cloth, 4s. @d., Post Free. 97 Illustrations. By F. B. BADT. 


Bell Hangers’ Handbook. 


Voltaic Electricity; Description of Batteries; Elementary Data; Connecting Batteries; Battery Data ; Electro-Magnois ; J nduction Coils; . { 


Electric Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation ; 
Running Electric Wires; Testing Instruments.  __ | 


Covers, Post Free. By EDWARD (REVERT. 


Bveryhoay's s Handbook of Electricity. 


WITH GLOSSARY: OF ‘ELECTRICAL ‘TERMS AND TABLES OF .IN CANDESCENT WIRING. . 


Cloth, 8vo, 38. 6d. Post Free. Illustrated. By Prof. ANDREW JAMIESON. 


Magnetism and Electricity 


(ELEMENTARY MANUAL OF). 
Specially arranged for the use of first-year Science and Art and other Electrical Students. 


Published by H. ‘ALABASTER, GATEHOUSE & co, 
~ 22, PATERNOSTER ‘ROW, LONDON. 
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:—20 HP, to 100 H.P. TUBE FIRING. 
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TENTH YEAR OF PUBLICATION.  : 


Wa. DAWSON & SONS have — in drawing your attention to the TENTH ANNUAL PUBLICATION OF 


J. A. BERLY’S 


FoR 1891. 


THE LEADING ELECTRICAL TRADES. DIRECTORY OF GREAT BRITAIN, 
And.the OLDEST ELECTRICAL DIRECTORY in the WORLD. 


‘Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Makers of High Speed and — 
other Engines, Motors of all kinds, Driving Bands, Carbons, Chemiétals, Insulators and Insulating Materials, 
Wire and Cable Manufacturers, Wholesale and Retail Dealers: in Electrical Goods, and to Manufacturers of any 


article required and used by the Electrical Trades. No office is complete without a copy.. 
ARRANGED IN SECTIONS, AS FOLLOWS, VIZ. :— 


~ )BRITISH.—AI information relating to Great Britain and Ireland. 


AMERICAN.—AI information exclusive of the British possessions. | ve 
CONTINENTAL.—AU information relating to the Continent. . , 
INDIAN, COLONIAL AND GEN ERAL.—All information — to British Possession, iene 


other Countries not having a Special Section. 


SPECIAL NOTICE! 
de old supporters in particular and Advertisers and Subscribers in general, are desired to note, that 
this year we have resumed THE SAME METHOD OF CANVASSING BY —_— GIROULAR @ pages) 


! which we initiated in 1882, and used continuously until 1886. 


à 


Eight page Circular on application. All Orders for Advertisements, Books and Insertions to ke PET to 
WM. PAWS & SONS, 148-149, UPPER THAMES STREET, LON DON, EO. 


(We have no other Office.) 


| GAS ENGINE. . of 2e H. P. Nominal. 


Manchester. - 5, Todd: Street. 
Glasgow. —134, Buchanan Street. 
Dublin.—62, Middle Abbey Street. 


 Newcastle-on-Tyne—4, Cloth Market. 
-Belfast.—13, Queen’s Square. 
Liverpool.—28, North John Street. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.—so, QUEEN WiICTORIA ST., E.C. 


ANDREW & Coy., Ltd., REDDISH, STOCKPORT. 
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FITTED WITH 
APPARATUS 


LANCASHIRE and other types, ON BOILER PLATES. 


~ ENGINEERS & BOILER MAKERS, - Constructed for High-Pressure Steaming. 


WALBROOK HOUSE, LONDON, E.C. ILLUSTRATED PRICE LIST UPON APPLICATION. ee 


Works: Bt. GEORGE STREET, LONDON, E. London Office of CHARLESWORTH, HALL à (0, “page Sup 


EVERY NECESSARY FOR ELECTRIC LIGHTING. 


| DYNAMOS OF THE BEST CONSTRUCTION. À 


MEASURING INSTRUMENTS AT LOWEST PRICES à 
PF. ZOPKE, Wilhelm-Strasse, 98, BERLIN, Ww. 


MENDEANM CO. 


WESTERN BLECTRICAT WORKS, BRISTOL, 
Manufacturers of 


,, WIMSHURST INFLUENCE ELECTRICAL MACHINES 


Of New ‘and Improved Pattern, with and without Glass Case, double or quadruple pistes. Acknowledged to be thie best finished 
: most efficient machines in the marke : 


Electric Bells and Indicators, Pres Renovo Gas Lighting Burners, K. M. B. Patent Pocket Galvanometers 
Deprez-D’Arsonval and other Galvanometers, Resistance Coils, Metre and Wheatstone, Bridges, Morse 
Sounders of special pattern, Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 

NEW PRICE LIST, POST FREE, 44. - Telegraphic Address: “KINGHAM BRISTOL.” 5061 
| Specially Compiled List of Electrical Publications, Post Free ad. 


RICHMOND HILL | IRON WORKS, 


HIGH-SPEED ENCINES, 


SEARCH-LIGHT PROJECTORS, = 
|‘ SHIP LIGHTING A SPECIALITY. | 


CHARLESWORTH, HALL 


‘Glectrical Engineers, 


* CHARLESWORTH, ENGINEERS,” 


OLDHAM. 


SILVER MEDAL, BARCELONA, 1888. 
MAKERS OF 


87, WALBROOK, E.C. 


DYNAMOS & MOTORS, 
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Complete Installations L 
of all kinds, 
Estimates on Application. 
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The following sizes of Dynamos are 
| ‘ kept in stock or in progress. 


Lamps | Amps. Volts. Speed. PRICE. 

= 90 | 45 | 100 | 852 76 
& | © 160 90 | 100 | 1020 £99 

220 | 120 | 100 880 | &121 

400 | 200 | 100 | 825 | &170 


PROJECTORS IN STOCK. 


EWEN & 4 8 STEAM BOILERS ELIMINATING ALL = | 
LOCO, MULTITUBULAR, DEPOSIT : 
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| Cables, 
Flexible Cords, 


All Classes 
Conductors 
for 


8 


Telegraph, 
ephone, 


Electric Light 
and 
Bell Work. 


Bells, 
Indicators, 
Pushes, 
Batteries, 
Fire and 
Burglar 
Alarms, 


ci | 
. > 


‘à 
iis 
\ 
4] 
\ 
i} 


| 


| 
WHITE” 
SOE | 


Main Switchboard. 
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Address: PLATESSA,” LONDON. ‘TELEPHONE No. 
WORKS, SHOWROOMS AND OFFICES: 
58 & 59, BREAD STREET, CHEAPSIDE, LONDON, EC. 


tes, 
1 Voltmeters, 


and all 


kinds 
of 


Measuring 


Instruments. 
Shades 

and 
Globes 


for Are 
and 
Tncandescence 


Lamps. 

Switches, 
Cut-outs, 
Ceiling Roses, 
Holders, 
Wall Plugs. 


| 
| | 
à 
| 
| 
4 
| a 
j [ | 
| À ù ‘4, | | | 
| | T6, CS \g | 
| | | À > ire. \ 
| = \ \ T { | | if 
| (mnt or ==, 
1*y 
| 
i | + | | 
| 
Ile.” | 
| 
| 6-way Distributing Board. | 
he + 
| | NS 4 à # 
| 
Ht | 4 Ce! dl! © | | 
Hi” | M4 fy | EN 1 
| 2 tm TS ET À 
‘ 
| | We 
| | | 
Frs 
| . 
| | 


— XVIII THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. [October 24, 4890, 


À ‘ 
pie 


TUBES 


4 


BALMORAL BUILDINGS, 91, QUEEN VICTORIA ST. 


STEAM WORKS, HATTON GARDEN. 
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ELECTRICAL MANUFACTURE 


ie B | as 
i = === = = = = 
SS == === 1 | 
A: 
| = 
| | 
| | 
| | 4 
5 
AND 
| _ 
; 
° 
| 
| 3 | | 6 N | | 
| i | ‘ 
| 
| 
i 
| 
| 
| | 
| 
j 
| 
APP à. 
= = - { 
| Ay cad | 
| LU WA, 
| | | | | ni \ "à = 3 ‘ 
- Hl 
i 
| 1: > | | | NN 
_j | | 1 
i | | | | 
| | | | 
. \ = (ll 
i | \\ A | fl | 
AN / Yd | Ss | i 
| 
| PA | 
\ 


October 24, 1890.] THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW : SUPPLEMENT. AIX 


WILLANS ENGINES 


(PATENTS or 1884 anp 1885), she 


Are made in Ten Standard Sizes, from 3 to 530 I.H.P., with elther One or Two Cranks, and for Speeds of from 280 to 700 Revolutions, 


They are equally suited for Condensing or Non-Condensing; for the direct driving of High-Speed 
Machines, such as Dymamos and Fans, or for Driving General Machinery by. Belts or 
Gearing. It is now fully established that they possess Extraordinary Freedom from Wrear, a all 
Rearings are in “ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Small 


Size and Weight, while advantageous:in all cases, fit them for uses to which the majority of engines are inapplicable. Al - 
except the smallest sizes are made either Simple, Compound, or Triple-Expan sion, accordin g to the oy | 


pressure available, and recent trials show that they work with a — 


SMALLER CONSUMPTION OF STEAM 


Than amy other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 182 lbs, 


per [.H.P. per hour has been recorded, and the Makers are prepared to Guarantee that the larger Condensing Engines 
shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enormous advantages in 
Lightness, Compactness ani Cheapness. 


| THE WILLANS CENTRAL-VALVE ENGINE. 1s WITHOUT RIVAL 


FOR ELECTRIC LIGHTING, 


For which purpose several hundreds have already been applied with the utmost.success. Engines are on order at the Fai | 


time for nearly all the most — Public Lighting Stations now under construction in England, and the indicated. L power of the 
Engines already supplied, or now on order, exceeds 


Thirty-Thousand Horse-Power. 


PRICE nen WITH FULL PARTICULARS ON APPLICATION. 


ROBINSON, LTD, ENCINEERS 


THE FOWLER-WARING CABLES Co. 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


Sole Manufacturers or 


CABLES, 


UNDER THE COMPANY’S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 
TRANSMISSION OF POWER, 
And Underground Installations of exery kind. 


| SPECIAL ANTI- INDUCTION ‘TELEPHONE CABLES. 


UNAFFECTED BY HEAT, * |. 

MECHANICAL STRENGTH, 
HIGH INSULATION. 

| LOW CAPACITY. . 


STEAM SHIPS, DOCKS, 
CHEMICAL WORKS, 
FACTORIES, MINES, 


MEDAL, 


REFERENCES AND PARTICULARS ON APPLICATION. 


DAMP PLACES, &c. | 
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WESTERN ELECTRIC co.. 


LAMPS AND DYNAMOS. 
_ PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGAT. 


CHICAGO, NEW YORK AND ANTWERP. id 


STATIONS. 


erecting, Central Stations, and manufacturing machinery for same, 
to supply 


321. 000 LAMPS. 


in this Country for Continuous Electric Supply, or in other words, | 


100,000 LAMPS 


any magnilude, can be obtained by applying to— - 


CROMPTON & CO., Ltd., 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works :-CHELMSFORD & LONDON Pa 


311 


TRADE MARK. 


_ ELECTRICAL SUPPLIES. 


OEBLIN A. 


Lis Lamp Holders, \ 6,000 Ceiling Connectors, 
= 3,000 Shade Holders, 700 Wall Connectors, 
5,000 Cut-Outs, 13,000 Branch Switches, 


3,000 Main Spring Switches, assorted sizes, 


STOCKED READY FOR IMMEDIATE DELIVERY. 


FOWLER, LANCASTER & COMPANY, LimiteD 


MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. a | 


79, COLEMAN STREET, LONDON, E.C. 


& COMPANY, LIMITED, have erected, or are now 


This répronésile two-thirds of the total horse-power being put down | a | 


Full nat on the latest developments of Electrical Engineering and Tenders for Central Stations of . = 
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